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To reduce the discomfort of cystoscopy, the 
choice of anesthesia is naturally of importance. 
To carrj' out the procedure painlessly insures 
better cooperation on the part of the patient and 
assists in the acquisition of reliable information. 
It is comparatively easy to examine the interior 
of the bladder successfully when the patient is 
relaxed and free from pain. If the patient is 
female, a cotton applicator dipped in 10 per cent 
solution of cocaine and placed in the urethra 
for five or ten minutes before the passage of 
instruments has become a routine procedure. 
Two 2% grain (0.15 Gm.) tablets of cocaine 
dissolved in 1 fluidounce (30 cc.) of sterile water 
immediately before injection into the male 
urethra has proved in many thousands of cases 
to produce the most efficient local anesthesia. 

To infect a normal urinary tract it is necessary 
to traumatize it. Experiments have shown that 
its exposure to bacteria without trauma will not 
cause infection. The passage of instruments is 
a common cause of trauma. Infection should be 
avoided by first filling the urethra with a suitable 
lubricant or lubricating the instrument thoroughl}' 
and then passing it with great care and gentle- 
ness. A nrore frequent cause of trauma is the 
overdistention of the bladder, resulting in spasm. 
The instrument may be passed with skill, but 
when the bladder is filled beyond comfort trauma 
is produced, which in the presence of infection 
will be followed inevitably by fever and chills. 
\\''hen the examiner has discovered a pathologic 
process in the urinary tract, nothing but added 
trauma is gained by long-continued observation. 

With the advent of intravenous urography, it 
seemed for a time that need of instrumental 
e.xaminations, particularly the passage of ureteral 
catheters, would be curtailed greatly. This has 
not proved to be the case. The unsuspected 
pathologic condition that has been revealed by 
the general use of intravenous pyelography has 
made evident the need for supplementary in- 
formation. This can be obtained only by ureteral 
catheterization and visual examination of the 
lower part of the urinary tract. Unless all 
possible information from all possible sources 
is at hand, both diagnosis ' and treatment are of 
; doubtful validity. 

. Ballenger,®- in discussing indications for visual. 

examination of the lower part of the urinary 
/ tract, protests against the routine cystoscopic 
/ study of the prostate and the prostatic portion 
, of the urethra of elderly men. In the majority 
1 of instances in which urinary obstruction is the 
chief symptom, adequate facts may be obtained 
without cystoscopy. By rectal palpation the size 
(■ and the consistency of the prostate gland may be 

' 62. Ballenger, E. G., in discussion on Bumpus,®^ p. 618. 
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ascertained easily. A roentgenogram will show 
whether or not stones are present, and a cyst- 
ogram will demonstrate the amount of intra- 
vesical protrusion of the prostate as well as the 
diverticula, if present. Beyond the information 
gained from these studies little else is required 
except a general physical examination, urinalysis, 
tests of renal function and examination of the 
blood. Cystoscopy when the prostate is hyper- 
trophied is likely to bring on acute retention of 
urine, even among uninfected patients. Among 
such patients the disturbing reactions are often 
more severe than those after transurethral resec- 
tion of the obstructing prostate. 

Bumpus states that, because it is one of the 
most exact of clinical specialties, an accurate 
urologic diagnosis frequently can be obtained by 
several different methods. It does not follow, 
however, that more- than a single method need be 
emplo 3 'ed. Once a diagnosis of a tuberculous 
infection in a kidney is confirmed by the finding 
of acid-fast bacilli in the urine from it or exten- 
sive h 3 'dronephrosis is discovered by withdrawal 
of its contents, it is not imperative to make a 
p 3 'elogram as confirmator 3 ' proof of what is 
already a known fact, since unnecessary examina- 
tion may add not only to the cost but to the risk 
of investigation. Miliary tuberculosis has fol- 
lowed p 3 'elography, and septicemia has followed 
overdistention of a renal pelvis. 

McKim, Smith and Rush review data on 152 . 
cases of dysuria and nocturia in female patients 
whose urine was normal. 

One of the most frequent causes of symptoms 
is the urethral caruncle. The examining ph 3 'si- 
cian must not be misled b 3 ' normal external con- 
ditions. Many caruncles are located immediately 
behind a rigid meatus of small caliber. This 
“intraurethral” type is more prevalent than the 
external t 3 'pe and may be overlooked easily 
unless the following technic is used routinel 3 ' : 
Insert in the meatus a small cotton swab 
saturated with 10 per cent solution of cocaine 
and allow it to remain five minutes. Then by 
gentle traction on the swab the intraurethral 
caruncle, if present, can be pulled forward to 
the external orifice, and its size, shape and loca- 
tion in the meatus can be noted. In several 
instances the contracted meatus necessitated dila- 
tion before the growth could be demonstrated on 
the inner surface of the urethral mucosa imme- 
diately behind the dilated orifice. 

In an earlier reported series of 202 cases of 
urethral caruncle, the following observations in 

63. Bumpus, H. C, Jr., in discussion on Bumpus,'"'' 
p. 619. 

64. McKim, G. F. ; Smith, P. G., and Rush, T. W. : 
Dysuria and Nocturia in the Presence of Normal Urine 
in the Female," J. A. M. A. 123:603-607 (Nov. 6) 1943. 
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the normal physiology of micturition before un- 
dertaking any surgical corrective procedure. 

Incontinence may be either congenital or ac- 
quired. Congenital incontinence is caused bv a 
congenital defect, the extreme of which is repre- 
sented by exstrophy of the bladder. Partial 
epispadias usually is the most confusing defect 
because in some instances the anatomic relations 
appear normal but on cystoscopic examination 
tlie musculature of the dorsal portion of the 
urethra is found missing. 

Acquired incontinence is that incident to child- 
birtli and less commonh- that incident to opera- 
tions for cystocele and prolapse. The inconti- 
nence ma}' vaiy from moderate to severe, depend- 
ing on tlie degree of trauma. Not all of these 
patients require cystoscopic examination, but a 
direct query' regarding leakage of urine, when 
a vaginal plastic procedure or a vaginal hyster- 
ectomy' is contemplated, is essential. Cysto- 
scopic examination in cases of severe inconti- 
nence will reveal whether the urethra is distorted 
or the internal sphincter is gaping or fixed. 

X Counseller reports a series of 26 cases in 
■ hich he performed the Kennedy’ operation for 

* I- intinence. In this procedure the cer\'ix is 
grasped with a tenaculum and the anterior 
vaginal wall is opened in the usual manner to 
within 1.5 cm. of the external urinary meatus. 
The urethra is separated from the pubic rami 
on each side. This separation must be kept close 
to the bone to avoid a plexus of veins and 
branches of the inferior vesical artery and must 
extend into the paravesical space. If this is done 
gently', fibrous adhesions betvveen the urethra 
and the pubic rami can be palpated and sepa- 
rated, witla restoration of freedom of motion to 
the uretlira. This freedom of motion must be 
maintained for complete relief of incontinence, 
and it is accomplished by plicating the tissues 
under the urethra by three mattress sutures, 
which hold the urethra from the pubic rami. 
A second row of mattress sutures picks up the 
edges of a fascia-like structure on the lateral 
surface of the urethra, and these sutures when 
tied separate the urethra farther from the pubic 
rami. An additional mattress suture should be 
placed to plicate the inner portion of the urethra 
about the internal sphincter. 

The restoration of the voluntary sphincter is 
now done. The damaged portion of this muscle 
which remained attached to the ^'agi^al wall is 
removed with the redundant portion of the 
^•aginal wall which formed the urethrocele. The 
remaining intact sphincteral fibers are replaced 
by three no. 1 chromic catgut sutures. These 
sutures are passed through the vaginal wall close 
to the pubic rami, so as to be certain to catch 


the muscle fibers of tlie constrictor urethrae : 
the inferior layer of fascia of the urogenital c 
phragm. When these are tied the edges are 
placed beneath tlie middle and inner portions 
the urethra. Kennedy uses silver wires inst( 
of catgut. A male catheter is placed in the u 
thra for five to seven days or until the pati 
is out of bed, when she is advised to void 
normally. 

The result in all 26 of Counseller’s cases v 
complete restoration of continence. Some j 
tients contracted cystitis and urethritis of varyi 
degrees, which induced some urinary urger 
and frequency. 

HERMAPHRODITISM 

Lattimer, Engle and Yeaw ““ report a c 
of true hennaphroditism in a Negro, aged 
years, who showed hypospadias and no palpal 
testes. On the right side a rudimentary duct 
deferens, an epididymis and a juvenile testis ive 
found in the abdomen. Structures resemblii 
prostatic corpora amylacea were found where t 
prostate gland should have been. On the 1( 
side a rudimentary fused mullerian sy.ste 
emptied into the posterior urethra. In additio 
there were a small ovotestis and a remnant of 
■ fallopian tube on the right side. The ovary ai 
the duct system were removed, and orchidope: 
was performed. After a period of gonadotrop 
and androgenic hormone treatment, the hypi 
spadias will be corrected. 

UROLOGIC DIAGNOSIS 

Bumpus states, in a discussion of the indict 
tions for visual examination of the lower part ( 
the urinary' tract, that those who have personal! 
undergone what in the surgical vernacular i 
termed a “cy'stoscopic examination” appreciate 
that, like the holy bonds of matrimony, it is no 
something to be undertaken lightly'. The e.xani 
iner who expects all his patients to fit a sing' 
cystoscope is to be censured. The dilation o 
urethras by' sounds in order to make them ' 
cystoscopes, instead of using cy’stoscopes of suila 
ble size, has caused much of the dread of t '■ 
form of clinical investigation. Moreover, diffo^ 
ent cy’stoscopes are designed for different typo^^ 
of work, and the examiner who is not capab o o 
utilizing the proper instrument handicaps 
self and, by being thus handicapped, may ^ 
to obtain the information most desired. 

60. Lattimer, J. K. ; Engle, E. T., and Yeaw, K- ^ 

' True Hermaphroditism : A Case Report, with W 

tations, J. Urol. 50:481-496 (Oct.) 1943. 

61. Bumpus, H. C, Jr. : Indications fo"" 123 : 
amination of Lower Urinary Tract, J. A. H- 
615-617 (Nov. 6) 1943. 
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To reduce the discomfort of cystoscopy, the 
choice of anesthesia is naturally of importance. 
To carry out the procedure painlessly insures 
better cooperation on the part of the patient and 
assists in the acquisition of reliable information. 
It is comparativeh- easy to examine the interior 
of the bladder successfully when the patient is 
relaxed and free from pain. If the patient is 
female, a cotton applicator dipped in 10 per cent 
solution of cocaine and placed in the urethra 
for five or ten minutes before the passage of 
instruments has become a routine procedure. 
Two 2^ grain (0.15 Gm.) tablets of cocaine 
dissolved in 1 fluidounce (30 cc.) of sterile water 
immediately before injection into the male 
urethra has proved in many thousands of cases 
to produce the most efficient local anesthesia. 

To infect a normal urinar}- tract it is necessarj- 
to traumatize it. Experiments have shown that 
its exposure to bacteria without trauma will not 
cause infection. The passage of instruments is 
a common cause of trauma. Infection should be 
avoided by first filling the urethra with a suitable 
lubricant or lubricating the instrument thoroughly 
and then passing it with great care and gentle- 
ness. A more frequent cause of trauma is the 
overdistention of the bladder, resulting in spasm. 
The instrument may be passed with skill, but 
. when the bladder is filled beyond comfort trauma 
.is produced, which in the presence of infection 
will be followed inevitably by fever and chills. 
When the e.xaminer has discovered a pathologic 
process in the urinar)' tract, nothing but added 
trauma is gained by long-continued obsen-ation. 

With the advent of intravenous urography, it 
eemed for a time that need of instrumental 
xaminations, particularly the passage of ureteral 
atheters, would be curtailed greatly. This has 
lot proved to be the case. The unsuspected 
)athologic condition that has been revealed by 
he general use of intravenous pyelography has 
nade evident the need for supplementar)' in- 
ormation. This can be obtained only by ureteral 
:atheterization and visual examination of the 
lower part of the - urinar)- tract. Unless all 
possible information from all possible sources 
is at hand, both diagnosis ' and treatment are of 
doubtful validity. 

Ballenger,®- in discussing indications for visual 
examination of the lower part of the urinar)- 
:ract, protests against the routine cystoscopic 
study of the prostate and the prostatic portion 
af the urethra of elderly men. In the majority 
jf instances in which urinary obstruction is the 
rhief symptom, adequate facts may be obtained 
.vithout cystoscopy. By rectal palpation the size 
,ind the consistency of the prostate gland may be 


ascertained easily. A roentgenogram will show 
whether or not stones are present, and a cyst- 
ogram will demonstrate the amount of intra- 
vesical protrusion of the prostate as well as the 
diverticula, if present. Beyond the information 
gained from these studies little else is required 
except a general physical examination, urinalysis, 
tests of renal function and examination of the 
blood. Cystoscopy when the prostate is hyper- 
trophied is likely to bring on acute retention of 
urine, even among uninfected patients. Among 
such patients the disturbing reactions are often 
more severe than those after transurethral resec- 
tion of the obstructing prostate. 

Bumpus states that, because it is one of the 
most exact of clinical specialties, an accurate 
urologic diagnosis frequently can be obtained bv 
several different methods. It does not follow, 
however, that more- than a single method need be 
employed. Once a diagnosis of a tuberculous 
infection in a kidney is confirmed by the finding 
of acid-fast bacilli in the urine from it or exten- 
sive hydronephrosis is discovered by withdrawal 
of its contents, it is not imperative to make a 
pyelogram as confirmator)- proof of what is 
already a known fact, since unnecessar)- examina- 
tion may add not only to the cost but to the risk 
of investigation. Miliar)- tuberculosis has fol- 
lowed pyelography, and septicemia has followed 
overdistention of a renal pelris. 

McKim, Smith and Rush review data on 152 
cases of dysuria and nocturia in female patients 
whose urine was normal. 

One of the most frequent causes of symptoms 
is the urethral caruncle. The examining physi- 
cian must not be misled by normal external con- 
ditions. Many caruncles are located immediately 
behind a rigid meatus of small caliber. This 
“intraurethral” type is more prevalent than the 
external t)pe and may be overlooked easily 
unless the following technic is used routinely: 
Insert in the meatus a small cotton swab 
saturated with 10 per cent solution of cocaine 
and allow it to remain five minutes. Then by 
gentle traction on the swab the intraurethral 
caruncle, if present, can be pulled forivard to 
the external orifice, and its size, shape and loca- 
tion in the meatus can be noted. In several 
instances the contracted meatus necessitated dila- 
tion before the growth could be demonstrated on 
the inner surface of the urethral mucosa imme- 
diately behind the dilated orifice. 

In an earlier reported series of 202 cases of 
urethral caruncle, the foUotring obsen-ations in 

63. Bumpus, H. C., Jr., in discussion on Bumpus,'^' 
p. 619. 

64. McKim, G. F. ; Smith, P. G., and Rush, T. tV. : 
Dvsuria and Nocturia in the Presence of Normal Urine 
in the Female, T. .A., ^r. A. 123:603-607 (Nov. 6) 1943. 
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the urinary tract were noted : Urethral strictures 
were present in 8 cases; the strictures were 
located immediately adjacent to the caruncles, 
and all the patients gave histories of previous 
applications of cauterizing solutions. Urethritis 
was present in 81 cases in which there were vary- 
ing degrees of easily recognizable urethral in- 
flammation. In 54 cases of cysts of the vesical 
orifice cystic degeneration of the mucosa of the 
vesical orifice was demonstrated easily. In 111 
cases the urine in the bladder showed infection, 
both acute and chronic. In 20 cases the bladder 
was contracted to a capacity of less than 6 fluid- 
ounces (180 cc. ). In 2 cases interstitial cystitis 
was found and in 2 cases bilateral pyelonephritis. 
As a result of the frequency with which involve- 
ment of the urinary tract above the caruncle was 
demonstrated in this series, it was concluded not 
only that urethral caruncles should be regarded 
as an important etiologic factor in the production 
of vesical s\'mptoms but that in many cases they 
act as true obstructions to the urinary outflow 
and produce the complications of urinary obstruc- 
tion. 

It is a fact acceptable to most urologists that 
the female urethra harbors numerous organisms, 
the so-called fossa navicularis being the chief 
receptacle. 

In accordance with surgical principles of treat- 
ing inflammatory lesions in other organs of the 
body, an inflamed bladder is let alone temporarily 
unless an emergent condition demands further 
investigation. 

Rest in bed is advised, with at least eight to 
ten glasses (1.9 to 2.4 liters) of water in the 
twenty-four hour period and a soft diet, with no 
fruit juices. The patient is given twenty-eight 
7)4 grain (0.48 Gm.) tablets of sulfathiazole and 
instructed to take one tablet after meals and at 
bedtime. 

Visualization of the interior of the bladder by 
cystoscopy was done in each of the 152 cases. 
Frequently a combination of two or more etio- 
logic factors was found in the same case, such 
as pelvic abnormality and urethral cysts or intra- 
mural cystitis. 

Moore states that there exists a widespread 
tendency to underestimate the importance of 
sjTuptoms referable to the bladder among women 
when e.xamination of the urine gives negativ'e 
results. An accurate estimate of the condition 
of the urethra is not at all a complicated pro- 
cedure if an endoscopic view is obtained. Lesions 
involving the urethra may be overlooked easily 
with the average indirect vision c^’stoscope. It 
has been Moore’s experience that chronic non- 
specific urethritis of women is often refractory 

65. Moore, T. D., in discussion on Bumpus,®* p. 618. 


to treatment and in such cases palpation of i 
urethra with a sound in place will often rev 
small shotlike infiltrations due to chronic infla 
matory changes in the periurethral glan 
Massaging the urethra lightlj- over the soui 
preferably after instillation of a mild antisepi 
may hasten recovery. Gradual and gentle di 
tion of the urethra also has been of definite val 
and is attended by a minimum of trauma if 
rubber-covered Kollmann dilator is employ* 
Dilations given at intervals of ten days to ti 
weeks may be carried finally to 35 or 40 
Chronic interstitial cystitis, or panmural fibres 
is the most stubborn condition to eradicate 
all the entities mentioned in Moore's artic 
Patients who do not respond to hydraulic diste 
tion. treatment with silver nitrate or light electr 
coagulation and who have sufficiently distressir 
symptoms should be considered possible canc 
dates for presacral neurectomy. 

One of the common causes of vesical sjTnptoa 
encountered in this series was cj'Stic degeneratio 
of the mucosa of the vesical orifice. This coi 
dition was noted in 70 cases. These cysts can t 
described as appearing in a variety of forms an 
may be classified as single or multiple, bulloi; 
or pedunculated. 

The bullous type was encountered in 26 case 
and appeared as superficial, rounded eIe\-atior 
beneath a thin urethral mucosa, whicli was mor 
or less distorted by associated edema and con 
gestion and resulted in the formation of folds o 
mucous membrane with intervening clefts. It i 
interesting to note that in 16 of these cases no 
only was the urine free from infection but then 
was no residual urine. In the remaining 10 case, 
varying amounts of residual urine were found 
The cystoscopic findings in the 44 cases, in whid 
the pedunculated tj'pe predominated were entireh 
different. In several cases the cysts were locatec 
inside the vesical orifice adjacent to the trigont 
and in others they were found in the urethra 
just outside the sphincter. 

Urinary symptoms varied in different cases, 
though frequency was recorded in all. In most 
cases, particularly in .those in which there 
no residual urine, frequency was aggravate 
while the patient was on her feet. 

■ Selected patients suffering from these lesion- 
were treated in the office, although the nio--‘ 
satisfactory and permanent results have be^ 
obtained when the patient was hospitalize ^ 
With the patient under light anesthesia, 
ably low spinal, the lesions are treated bj' an 
application under vision with the high frequen^.^ 
spark, it being necessary not only to ^ 

the base of the protruding cy'St but to «uten 
gently all of the mucosa of the vesical ormce. 
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URINARY EXTRAVASATION 

Finestone reviews data on 32 cases of 
urinary extravasation, in 16 of which tlie patient 
died. Of 3 patients on whom operation was not 
performed, all died. Of 11 patients on whom 
suprapubic cystotomy was performed, 7 survived. 
Of 9 patients on whom external urethrotomy 
was performed, 6 survived. Of the 9 patients 
on whom operation was perfonned without any 
diversion, only 3 survived. In 2 of the last 3 
cases, there were only localized conditions re- 
sembling periurethral abscess. In the third case 
the perineum ruptured spontaneously, thereby 
adequately diverting the urinary stream and 
saving the patient's life. 

In the last 7 consecutive cases in the latter part 
of 1938 and 1939. when the principles discussed 
later were emphasized, there were no deaths. 

Operative intervention is essential and is 
always an emergency procedure. Spinal anes- 
thesia gives the lowest mortality rate. Besides 
multiple incisions of infiltrated tissues, diversion 
of the urinarj’ stream is of paramount impor- 
tance. Diversion of the urinary stream is accom- 
plished by one of three methods: suprapubic 
cystotomy, external urethrotomy or indwelling 
uretliral catheter (which is condemned). Multiple 
incisions should be short and superficial. There 
is no necessity for exposing the testes; unneces- 
sary mutilation is thereby avoided. The general 
condition requires strenuous measures: continu- 
ous intravenous infusions, transfusions and ad- 
• ■ ministration of tetanus and anaerobic antitoxin, 
^ gangrene antiserum and sulfonamide com- 

),■ pounds. 

URINARY ANTISEPSIS 

Helmholz,®" in discussing the effects of \'a.rious 
.. urinary antiseptics on strains of Escherichia coli, 
states that resistance to sulfathiazole is mani- 
.. fested by a small percentage of strains of E. coli. 
, The size of the inoculum of bacteria may deter- 
, mine the presence or absence of bactericidal 
action. Strains resistant to sulfathiazole were 
also resistant to urinary acidity and mandelic 
acid but were more susceptible to methenamine 
and methenamine mandelate than nonresistant 
strains. Sulfathiazole and sulfadiazine seem to 
be more effective against E. coli than sulf- 

66. Finestone, E. O. : Urinary Extravasation (Peri- 
: urethral Phlegmon) : A New Concept of the Patho- 
. genesis and the Treatment, New York State J. Med. 
; 43:1320-1324 (July 15) 1943. 

67. Helmholz, H. F. : Effects of Various Urinary 
: Antiseptics on Strains of Elscherichia Coli : I. Slilfa- 

thiazole ; II. Urinary .Acidity, Mandelic Acid, Methen- 
, amine and Methenamine Mandelate ; III. Relative Value 
■ of Sulfathiazole, Sulfadiazine, Sulfapyridine, Sulfaceti- 
' mide and Sulfanilamide, Am. J, Dis. Child. 65:399-411 
• (March) 1943. 


acetimide, sulfapyridine or sulfanilamide. In con- 
centrations of 0.5 mg. per hundred cubic 
centimeters sulfathiazole is more effective than 
sulfadiazine. 

^ORTHOSTATIC ALBUMINURIA 

Prince reports the case histories of 5 young 
men who had been rejected from military duty 
because of albuminuria. Four of these patients 
were proved to have orthostatic albuminuria and 
have since been accepted b\- medical examining 
boards for active dutj' with the armed forces. 
The fifth patient was found not to have ortho- 
static albuminuria and is included in this series 
as an e.xcellent e.xample of the careful studies 
which are necessary before this diagnosis should 
be made. 

The various studies and examinations which 
were performed to determine the correct diag- 
nosis in these cases are reported carefully and 
are described in such a manner that the}' may be 
repeated easily by any physician interested in 
similar cases of albuminuria among apparently 
healthy young persons. 

The criteria which should be met before a 
diagnosis of orthostatic albuminuria is made are 
given and are discussed in some detail. The 
various "lordotic” tests are described fully, and 
the importance of intravenous urograms in these 
cases is emphasized. 

Orthostatic albuminuria is a rather common 
condition, which is quite harmless and which 
usually disappears shortly after puberty and prac- 
tically always by the end of the third decade of 
life. It does not have any effect on general 
health or longevity. The diagnosis of orthostatic 
albuminuria requires careful and thorough exam- 
inations of various types. The condition must 
not be confused with chronic glomerulonephritis 
in a latent stage. 

Albuminuria of this type does not require any 
treatment, and curtailment of activity in this con- 
dition is contraindicated. There is no reason 
why young persons who have orthostatic albu- 
minuria should not be allowed to seiY'e with the 
armed forces. 

SULFONAMIDE DRUG THERAPY 

Sobin, Aronberg and Rolnick state that 
intrarenal foreign material following sulfonamide 
drug therapy is of two types: (1) precipitated 
sulfonamide compounds and their acetylated 

68. Prince, C. L. : Orthostatic Albuminuria T TTmt 
50:608-620 (Nov.) 1943. 
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products; (2) cellular debris, with deposition of 
calcium and iron around or on this material. 
Urea simultaneously administered with sodium 
acetylsulfapyridine will prevent the precipitation 
of sulfonamide compounds and the formation of 
renal calculi in rats. The action of urea is in- 
dependent of a diuretic effect and depends on a 
specific solvent effect on acetylsulfapyridine. 
The nephrotoxic properties of acetylsulfapyridine 
are mechanical and result from precipitation of 
the drug in the renal tract. Calcification in the 
kidney and resultant formation of calculus in 
animals treated with sulfonamide drugs are de- 
pendent on local damage to tissue and secondary 
deposition of calcium and iron on focal, nonviable 
structures. 

La Towsky presents the results of treatment 
with sulfadiazine on 100 patients with nonspecific 
infection of the urinary tract. Most of the pa- 
tients received from 2 to 4 Gm. of sulfadiazine 
per da}- for four to sixty days. In general, in- 
fection of the urinary tract of patients who had 
benign prostatic h}'pertroph}', cystitis secondary 
to stricture, prostatitis, nonurinary operation, 
calculous and noncalculous pyelonephritis and 
pididymitis showed a satisfactory response. 
T^atients who had infections of the urinar}- tract 
associated with adenocarcinoma of the prostate, 
vesical tumor and vesical diverticulum did not 

‘■pond satisfactorily. All species of pathogens 
of the urinary tract encountered in this series of 
patients responded in greater or lesser degree to 
administration of sulfadiazine. The results of 
treatment of nonspecific infections of the urinary 
tract with sulfadiazine in this series compare 
favorably with the reports of the action of sulfa- 
thiazole on such infections found in the literature. 

Campbell and Fobes report a case of sulfa- 
diazine anuria in which, the establishment of 
urinary drainage by ureteral catheterization 
having failed, for technical reasons, the life of 
the moribund patient was saved by unilateral 
ureteropyelostomy. The restoration of isolateral 
renal function was immediate. When anuria 
-occurs during treatment with a sulfonamide com- 
pound and consen^ative noninstrumental and 
instrumental treatment is fruitless within forty- 
eight hours, surgical drainage of at least one 
kidney should be instituted without delay. This 
offers the remaining hope for saving the patient’s 
life. for. with the return to unilateral renal func- 

70. La Towsky, L. W. ; The Qinical Use of Sulfa- 
diazine in Nonspecific Urinary Tract Infections — A 
Studv of One Hundred Cases, J. Urol. 50:625-631 
(NoC) 1943. 

71. Campbell, M. F., and Fobes, J. H. : Sulfadiazine 
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tion, uremia disappears and at a suitable suI 
sequent time — preferably within seven to t< 
days — cystoscopic efforts to unblock the opposi 
upper urinary channels can be made. If tl 
unilateral operation fails to promote free urinai 
drainage within twelve to twenty-four hours, or 
should promptly and surgically drain the opposii 
kidney. 

JIathe states that administration of sulf: 
diazine is accompanied by few side reactions; y( 
serious renal complications including anuria an 
death ensue with relative frequency. The pre 
longed, comparatively nontoxic effect of the dru 
on the gastrointestinal tract is no criterion fc 
determining the absence of renal damage. Tw 
tyjres of sulfadiazine anuria are encountered 
mechanical, due to blockage of the upper or lowe 
part of the urinary tract with crystalline deposits 
chemical, due to acute toxic degenerative nephriti 
caused by calcifying necrosis. The danger signal 
of impending anuria are hematuria, oliguric 
azotemia and renal tenderness accompanied b 
flatulence, nausea and vomiting. 

Prophylactic treatment consists in reducing th 
dose of the drug to a maximum of 4 Gm. a da} 
maintaining the blood level below 8 mg. pe 
hundred cubic centimeters, forcing fluids to ; 
daily urine output of 1,200 to 1,500 cc. am 
alkalizing the urine to a sustained />h of 7.5. h 
the presence of anuria administration of tin 
drug should be discontinued and ureteral cathe 
terization and pelvic lavage, or in some case; 
nephrostomy drainage, should be performed 
No apparent permanent renal damage has beer 
observed among patients relieved of sulfadiazine 
anuria. 

Mathe reports a case of mechanical sulfa- 
diazine anuria, which occurred seven days after 
administration of 15 Gm. of sulfadiazine for acute 
bronchitis to a patient presenting bilateral ureteral 
stricture. The anuria was relieved by ureteral 
catheterization and pelvic lavage. 

ADRENAL TUMORS 

O’Crowley and Martland state that adrenal- 
renal heterotopia with adrenal glands (complete 
heterotopia) or a considerable portion of them 
(partial heterotopia) beneath the capsule of the 
kidneys and with no adrenal glands in their 
normal position is not as uncommon as the 
literature indicates. O’Crowle}’ and Martian 

72, JIathe, C. P.; Sulfadiazine Anuria Due to Me- 
dianical Blockage of the Ureters by Crystalline ^ 
posits: Report of a Case. Urol, & Cutan. Rev. 47: 

171 (March) 1943. , , . 

73. O’Crowley, C. R., and Martland, H. S. : 4dren 
Heterotopia, Rests, and the So-Called Grawitz Tunro . 
J. Urol. 50:756-768 (Dec.) 1943. 



SCHOLL ET AL.— REVIEW OF UROLOGIC SURGERY 


125 


have encountered this condition eight times in 
the routine examination of 5,000 consecutive 
bodies. 

The explanation of this anomaly, which in 
O'Crowley and Martland's experience is always 
hilateral, is unknown. As the renal capsule is 
said to he completed at a time in early fetal life 
when the adrenal cortex is far distant, it would 
seem that a mechanical displacement is impos- 
sible. It suggests that embryologic data are 
incomplete, that exceptions occur or that pluri- 
potent cells exist which can form either renal 
parenchyma or adrenal cortex. 

Contrary to some authorities, this anomaly 
seems not • have an}- effect on the life of the 
patient. In the experience of O’Crowley and 
Alartland, it neither shortens life nor predisposes 
to infections, tuberculosis or debilitating diseases. 
No endocrine disturbances were observed. 

The recorded high incidence of status lyin- 
phaticus with this anomaly is not borne out in 
this series of cases. 

In cases of adrenal-renal heterotopia the sur- 
geon in performing nephrectomy would remove 


the adrenal gland unwittingly. Since the 
heterotopic glands are h 3 ’poplastic and in addi- 
tion do not contain any medulla (or scant 
medulla in extracapsular portions onl}'), such 
an operation might cause symptoms suggesting 
adrenal insufficiency. 

Finally, the demonstration that the entire 
adrenal cortex, or large portions of it, may be 
found beneath the renal capsule remaining on 
the kidney after decapsulation and the finding 
in some of these cases of man}' small, isolated 
bits of cortical tissue near these subcapsular 
adrenals, but scattered over the surface of the 
kidney, greatly strengthen the opinion held by 
many pathologists that the so-called adrenal 
rests are bits of cortical adrenal tissue which 
have become misplaced during development. 

It is reasonable to assume, therefore, that some 
renal hypernephromas may arise from such mis- 
placed cortical adrenal tissue. 

The only other explanation would be the 
concept that pluripotent cells exist which may 
give rise to any of these structures. There is 
no way of refuting such an argument. 
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Only about one eighth of the average number 
of articles on congenital deformities have ap- 
peared during the past year. 

Of the work that has been reported, I place 
that of Y'arkany and his associates first.* They 
state that it is desirable to prevent rather than 
to treat congenital defects. This desire has kept 
alive among physicians a definite interest in 
research concerned with the causes of malfonna- 
tions. Apparenth- a great variety of factors can 
interfere with the normal development of the 
embryo. During the last few decades the dis- 
covery of genetic factors which produce mal- 
formations has attracted a great deal of attention, 
while research in the field of environmental 
teratogenic factors, in mammals at least, has 
lagged. However, some important discoveries 
made in recent years promise to renew interest 
in the environmental factors. It is of special 
interest that in several instances a relationship 
has been found between a faulty maternal diet 
and anomalies of the offspring. Franke and 
Tulh' have described the development of mal- 
formations in chick embryos the mothers of 
which Avere fed grains containing selenium. 
^^'ith the recognition of the importance in nutri- 
tion of trace substances, particularly vitamins, it 
appeared possible that a qualitative maternal 
dietary deficiency could cause abnormal intra- 
uterine development of the embryo or fetus. 

Warkany and Nelson in 1940 described the 
appearance of skeletal abnormalities in the off- 
spring of rats reared on a deficient diet. They 
found the frequency of osseous defects in 100 
cleared abnonnal specimens to be as follows; 

Tibia 93 Hand 54 Ma.xilla S 

Mandible ..80 Sternum ...52 Scapula 6 

Ribs 75 Ulna 50 Clai'icle 6 

Fibula ....63 Humerus ..34 Femur 1 

Radius ...,5S Hindfoot ..31 

In summarizing their stud\- they say that con- 
genital malformations induced in rats by maternal 

I. Warkany, J. ; Xelson, R. C, and Schraffen- 
berger. E. : Congenital Malformations Induced in Rats 
bv Maternal Mutritional Deficiency, J. Bone & Joint 
S'urg. 25:261 (April) 1943. 


nutritional deficiency date back to the car 
nous or precartilaginous stage of the strui 
affected. The defects of ossification are seco: 
results, caused by faulty development o 
precursors of the bones, ilan}- cartilag 
structures show a lack of division in the ! 
tudinal and transverse direction; this leads 
reduction in the number of skeletal element 
to s\-ndactylism and brachydactylism in the 
The radius, ulna, tibia and fibula are freqt 
shortened in the cartilaginous stage. Ossific 
is delayed and faulty, and eccentric cente 
ossification lead to an abnormal arrangenit 
the trabeculae of the bones. 

Hilliard - reports a case of chondro-os 
di-stroph}- with punctate epiphysial dysj; 
The infant had short upper arms with rela 
large spadelike hands and flexed fingers, 
humerus on both sides was short and thick, 
splayed ends. The elbow joint had gi 
irregular epiphyses. The radius and the 
were normal in length, and the metacarpal 1 
were larger than normal, with an bout 
appearance, and contained denser areas a 
ends. The femurs were short and thick, 
condyles presenting a balloon appearance, 
patellas had a stippled appearance, due 
punctate dense ossification. The. tibia ant 
fibula were normal in proportions but slv 
dense areas in the upper and lower ends, 
above the lower end of the tibia, fibula, r; 
and ulna there was a zone of diminished dei 
He says that the work of Harris shows that 
deformity is really an example of a funtlain 
deficiency in cartilage ; the extreme conditii 
achondroplasia, and the least abnormal is 
genital dislocation of the hip, which is prol 
due to a failure to maintain the hereditary i 
of the epiphysis, as a result of mucoid degef 
tion of the cartilage. 

Resnick ^ reports 3 cases of hereditary 
chondroplastic genu varum. He says 
dyschondroplasia is a retardation of the noi 

2. Hilliard, C.: Chondro-Osseous Dystrophy 
Punctate Epiphyseal Dysplasia, Brit. J. Radiol- 
(May) 1943. 

3. Resnick, E.: Hereditary Dyscbondroplastic 

Varum, J. Bon^ & Joint Surg. 25:202 (Jan.) 
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transfomiation of primprdial cartilage into grow- 
ing bone, which results in irregularity of ossifica- 
tion at the epiphysial -metaphysial junction of the 
long bones. The first case was described by 
Ollier in 1899. Since that time, many cases have 
been reported in the literature, and recently there 
have been several articles describing dyschondro- 
plastic how legs. He rejxjrts the cases of a 
mother, a daughter and a son with extreme 
how legs. 

Resnick ■* also reports the case of an Italian 
mother and identical male twins with epiphysial 
dysplasia punctata. .A.11 3 showed roentgen- 
ographic evidence of multiple osteochondritis 
with underdevelopment of the epiphyses, not 
associated with a definite hypothyroid state. Xo' 
symptoms were associated with the osteochon- 
dritis except those of the hip joints. At the 
time this report was written, the mother had 
deformed femoral heads and necks, which caused 
pain and a limp. One child, in whom epiphysial 
changes left a deformed head and neck of the 
femur, also had moderate pain on active use. 
while the other child, whose left upper femoral 
epiphysis regenerated so that normal contour 
resulted, was free of symptoms. 

Chondrodystrophia calcificans congenita is dis- 
russed by Raap,° who reports 4 cases. This rare 
:ondition was first described by Conradi in 1914. 
The deformity has been reported under varied 
rames, with a tendency toward the name chon- 
iroplasia. Raap thinks, however, that the term 
chondrodystrophia appears more logical and has 
added the two descriptive adjectives. He studied 
roentgenograms of a 10 month old twin with a 
thoracic condition and found a mottled granular 
appearance in the ankles, wrists and other joints, 
which in contour followed the bony structures 
with normal- ossification but presented angular 
densifications rather than rounded densities. The 
other twin, who had just died of pneumonia, was 
exhumed and found to have changes in the joints 
like those of the living twin. ^Microscopic sec- 
tions from the dead nvin showed an increase of 
fibrous tissue of periosteal character. Directly 
under this periosteum a formation of cartilage 
was noted. The deeper cells were acquiring a 
cartilaginous character. The deepest layers of 
cells formed osteoid tissue, which was partly 
calcified. • The parents showed normal bony 
structures in these areas. A baby born two 
weeks later showed the same deformity, and a 

4. Resnick, E. : Epiphj seal Dysplasia Punctata in a 
Mother and Identical Male Twins, J. Bone & Joint 
Surg. 25:461 (.April) 1943. 

5. Raap, G. : Chondrodystrophia Calcificans Con- 
genita, .Am. J. Roentgenol. 49:77 (Jan.) 1943. 


2^ year old sister showed the remains of this 
same condition. He says that these abnormal 
calcifications are marked at birth and disappear 
by the age of about 3 years. All chemical and 
other studies on the blood gave normal results, 
and there was no evidence of dwarfism, cretinism, 
rickets or scur\y. 

Arthrogr3-posis multiplex congenita is a term 
used to designate contractures of the joints. The 
tenn “arthrogrj-posis’’ is a combination of two 
Greek words, meaning literally a crooked or bent 
joint. Katzeft “ reports briefly IS cases from 
the Children’s Hospital in Boston. She sa\-s 
that the extremities lack the usual anatomic 
contours, having instead a stuffed-sausage-like 
appearance. Little muscle is palpable. The 
structures overlying the joints feel thickened and 
contracted. Dimples are frequentlj- seen over the 
patellas and elbows. In most of the involved 
muscles passive correction of the contractures is 
possible to a few degrees, although some are 
rigid, allowing no correction. These gross abnor- 
malities are sj-mmetric. distinctive and readih- 
recognizable. Histologically there are atrophy 
and fatty replacement of the involved muscles. 
The younger patients are treated bj- manipula- 
tions. with or without anesthesia, supports and 
surgical corrections. The older patients are 
treated by fasciotomj-, capsulotonw, lengthening 
of tendons, open reduction of hips and arthrodesis 
for the correction of clubfoot. “These badlj- dis- 
abled children, presenting at birth a discouraging 
picture, were definitely improved by treatment.” 

[Ed. Note (J. H. K.). — A report on this 
interesting subject would have been more helpful 
to the reader who was not familiar with 
arthrogryposis if the writer had made a more 
detailed analysis of the cases. She states that 
the feet were “involved,” without an}- mention 
of the ty pes of deformit}- present. In my experi- 
ence the common deformity is an aty-pical club- 
foot. Xaming the types of treatment used fails 
to tell the entire story- of the treatment of this 
condition. From this article one yvould get the 
impression that the treatment is easy and sure. 
Any one having extensiy-e personal experience 
yy-ith arthrogry-posis yvould say that it is one of the 
most discouraging congenital deformities to treat. 

It is important from the standpoint of treatment 
that an early diagnosis be made, but it is much 
more important that the nature of the condition he 
recognized and that it be explained to the parents, 
so that they yvill not expect tire good results in 
these stiff joints yvhich they hay-e seen in stiff 
joints not associated yvith arthrogryposis. This 
explanation yvill say-e much embarrassment later. 

6. Katzeff . M. : .Arthrogry-posis Multiple.x Congenita, 
Arch. Surg. 46:673 (May) 1943. 
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The prognosis is so bad for this condition that 
I have often questioned the wisdom of spending i 
large amount of charitj' funds on children with 
this deformity." The treatment requires a much 
longer time than is , usually expected, and th^ 
tendency to recur is much greater. No statement 
is made in this report about recurrences. Th^ 
strong tendency to recur is one of the outstanding 
features of the condition. None of ni}- patient? 


held the correction obtained by the first course 
of treatment. They all returned for more treat- 
ment at a later date. The statement is made that 
open reduction of the hips was used, but the final 
results are not mentioned. In my cases the stiff 
hips which could not be moved with the patient 
under anesthesia were allowed to remain dis- 
located. since they were stable, and they do not 
seem to be an}' the worse for it.] 


II. DISEASES OF GROWING .AXD OF ADULT BOXE 


PREPARED DY JOHX A. SIEP>-ING, M.D., CHARLESTON', S. C. 


Few of the conditions in this section hav^ 
any relationship to military combat, but a re- 
view of the literature for the year reT-eals ^ 
number of previously unreported cases of dis- 
eases of bone in selectees. 

Growth oj Bone. — From a study of 84 chil- 
dren, Sontag and Lipford ' conclude that acute 
disease does not materially affect the appear- 
ance of centers of ossification. This is at vari- 
ance with the work of Francis and Todd. 

Lurie, Levy and Lurie ® present a method o^ 
determining the age of bone which is simpler 
and more practical than previous methods but 
which is still somewhat complicated. The method 
is based on graphs on which is recorded the 
verage time of appearance and fusion of epiph- 
yses. Since this time varies in boys and 
girls, two graphs are given. Four roentgen- 
ograms are then taken for each person — one of 
the hand, including the wrist, one of the elbow', 
one of the pelvis and one of the foot, including 
the ankle. By using the t\vo graphs in conjunc- 
tion with the chronologic age, the normal age 
of the bones can be determined, and by compar- 
ing the roentgenograms of the child with the 
norm, it can be ascertained whether or not the 
age of the bones is accelerated or retarded. 

Disease of Bone Due to Decompression.-^ 
Allan,® in an interesting paper, calls attention 
to the essential similarity of lesions of bone ifl 
caisson disease and lesions of bone as a result of 
decompression in high altitude flying. He state® 
that in an ascending airplane the pressure of 
nitrogen in the lungs falls and nitrogen is released 
in the blood in the form of bubbles, which pro- 

7. Sontag, L. W., and Lipford, J. : Effect of Illness 
and Other Factors on the .A.ppearance Pattern ol 
Skeletal Epiphyses, J. Pediat. 23:391-409 (Oct.) 1943. 

8. Lurie, L. A.; Le\y, S., and Lurie, M. L.: De- 
termination of Bone Age in Children, J. Pediat. 23:131- 
140 (Afig.) 1943. 

9. .Allan, J. H. : Decompression Disease of Bone, J- 
Aviation Med. 14:105-111 (June) 1943. 


duce emphysematous and embolic symptoms. 
The article calls attention to the fact that the 
favorite areas for lesions of bone are the long 
bones and the shoulder and hip joints. Articular 
lesions are frequent. Roentgenograms reveal 
well defined mottled areas of increased densit}' 
involving the medullar}’ portions of the diaphysis 
and producing no cortical changes. The articular 
lesion is represented by mottled changes of 
irregular ossification in the head of the femur or 
humerus, with flattening of its articular surface, 
irregularity and narrowing of the cartilage space 
and marginal lipping. 

The author stresses the importance of recog- 
nizing the clinical and roentgenographic features 
of this disease, with its ultimate relationship to 
possible claims for compensation. It is of para- 
mount interest in time of war, as the incidence 
of illness caused by decompression increases with 
high altitude flying. 

Aseptic A^ccrosis. — The clinical and roent- 
gen diagnosis of this osseous condition is no\' , 
generally recognized. Lervis gives a brief sum- 
mary of the pathologic and roentgenograplnr 
observations in post-traumatic aseptic necrosi;. 
stressing the importance of early diagnos>-- 
Brailsford emphasizes the belief that there is a 
period of from one to four years during whici 
necrotic bone is plastic and during which > 
should be protected from stress and strain "h'f 
resubstitution is occurring. 

Thyroid Gland. — Subsequent to the puhh 
cation of the report of Cavanaugh, Shelton 
Sutherland in 1936, concerning the evidence o 
metabolic (thyroid) deficiency in a 
Legg-Perthes disease, a great many 
have used thyroid in its treatment. Gill r ^ 

10. Lewis, R. W.: Post-Traumatic Necrosis of Be"-'' t 

Am. J. Roentgenol. 49:593-599 (May) 1943. ^ 

11. Brailsford, J. F.: Avascular Necrosis of Bone.-- 5 

Bone & Joint Surg. 25:249-260 (April) 1943. , 

12. Gill, A. B. : Relationship of h. 

Disease to the Function of the Thyroid Gian , }■ 

& Joint Surg. 25:892-901 (Oct.) 1943. 
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ports a careful study of 20 cases of Legg-Perthes 
disease, which controverts tliis previous report. 

Jacobs reports 2 cases of juvenile hyper- 
thyroidism in which there was osteodystrophia 
fibrosa cystica with difTuse osteoporosis com- 
plicated by pathologic fractures. One of the 
patients recovered after thyroidectomy, and the 
other, who had not been operated on, remained 
toxic. The condition simulates von Reckling- 
hausen’s disease closely. 

Osteitis Dejonmns. — Reports of sarcoma asso- 
ciated with Paget’s disease continue to filter 
into the literature, and the frequenc}- of the 
association is more than casual. In different 
reported series, the incidence varies from 6.1 
per cent to 14 per cent. Kirshbaum reports 
a case of giant cell fibrosarcoma of the skull 
associated with Paget’s disease and states that 
ever}' case of sarcoma of the skull should be 
investigated for the coexistence of Paget’s dis- 
ease. Pike reports 3 cases of osteogenic sar- 
coma in patients with Paget’s disease, and 
Campbell and Whitfield report 3 cases of 
vertebral sarcoma secondar}- to Paget’s disease. 
Strachstein calls attention to the possibilit}' 
of mistaking osteitis deformans for metastatic 
prostatic carcinoma, and the converse. Sym- 
metric involvement is usual ; clinically, however, 
mono-osteitic Paget’s disease certainly exists. 
Groh reports 9 cases with roentgenographic 
proof of its localized existence. It is felt, how- 
ever, that the evidence in these cases is some- 
what inconclusive, as it is not substantiated by 
pathologic study. 

Fragilitas Ossiuin. — Interest continues in this 
obscure disease for which no treatment has yet 

■ been suggested. Bickel, Ghormley and Camp 

- report a study of 40 cases of tliis condition, 
which, on a basis of family histoiy-, can be classi- 
fied into a hereditar}' and a nonhereditar}-, or 

13. Jacobs, J. E. : Osteodystrophia Fibrosa Cystica 
•'and Juvenile Hyperthyroidism, South. H. J. 36:668-673 

(Oct.) 1943. 

14. Kirshbaum, J. D. : Fibrosarcoma of the Skull in 
Paget's Disease, Arch. Path. 36:74-79 (July) 1943. 

15. Pike, M. H. : Paget’s Disease with Associated 
. Osteogenic Sarcoma, .A.rch. Surg. 46:750-753 (Hav) 
.1943. 

16. Campbell, E., and Whitfield, R. D.: Osteogenic 

■ Sarcoma of Vertebrae Secondary to Paget’s Disease, 

r N'ew York State J. ^red. 43:931-938 (May 15) 1943. 
/, 17. Strachstein, .A..: Carcinoma of the Prostate: Pit- 

’ alls in Diagnosis, with Report of Two Cases, J. Urol. 
''' 19:118-124 (Jan.) 1943. 

IS. Groh, J. A. : Mono-Osteitic Paget's Disease as 
, Clinical Entity, Am. J. Roentgenol. 50:230-243 (Aug.) 

' 943. 

19. Bickel, W. H. ; Ghormley, R. K., and Camp, J. 

Osteogenesis Imperfecta, Radiologj' 40:145-154 
' . Feb.) 1943. 


congenital type. Farber and ^largulis have 
traced a family of 52 members through four gen- 
erations, 12 of whom had been affected with 
fragilitas ossium. The series illustrates the heredi- 
tary character of the disease, and the authors 
state that the most constant feature of the con- 
dition is scleral imperfection. In this series 
males and females were equally affected and 
deafness occurred in 4 cases. 

Brailsford reports 9 cases of various t}'pes 
of osteogenesis imperfecta. 

Parathyroid Glands, Renal Insuffieieney and 
Bony Changes . — Increasing emphasis is being 
placed on changes in bones associated with renal 
insufficiency. Follis and Jackson -- studied sec- 
tions from vertebrae of 39 persons who had 
died of renal insufficiency and found histologic 
changes in SO per cent. Excessive osteoid was 
the principal abnormality rather than osteitis 
fibrosa. 

Softer and Cohn carefully differentiate 
primar}' and secondary- hyperparathyroidism, 
stressing the presence of adenoma in tlie primary- 
condition and h\T)erplastic glands, with or with- 
out characteristic osseous changes, in secondary- 
hyperparathyroidism. Secondary- hyperpara- 
thyroidism may occur in patients with chronic 
renal disease, multiple myeloma, carcinomatous 
metastasis to bones, Cushing’s syndrome, rickets 
and osteomalacia. The most common cause of 
secondary- hyperparathyroidism is chronic renal 
disease. Curtis and Feller report a case which 
illustrates that sometimes primary- h}T)erpara- 
thyroidism resulting in renal damage and primary- 
renal disease resulting in hyperparathyroidism 
may so resemble each other in their respective 
terminal stages as to be indistinguishable either 
clinically or at postmortem examination. 

-A. great deal' of interest has been evinced in 
the association of osteitis fibrosa cy-stica with 
tumor of the parathyroid gland if the number of 
case reports can be taken as an index. Orr-" 
reports a case in which the cysts of the bones 

20. Farber. J. E.. and Margulis. -A. E. : Blue Scleras. 
Brittle Bones and Deafness, .Arch. Int. ^fed. 71:658- 
665 (May) 1943. 

21. Brailsford, J. F. : Osteogenesis Imperfecta. Brit. 

J. Radiol. 16:129-136 (May) 1943. 

22. Follis, R. H.. and Jackson, D. A.: Renal 
Osteomalacia and Osteitis Fibrosa in .Adults, Bull. Johns 
Hopkins Hosp. 72:232-241 (.April) 1943. 

23. Softer, L. J., and Cohn, C. : Primary and 
Secondary- Hvperparathvroidism. .Arch. Int. Med. 71: 
630-649 (May) 1943. 

24. Curtis, L. E., and Feller, .A, E. : Hyperpara- 
thyroidism with Calcinosis and Secondary to Rena! 
Disease: Report of a Probable Case, .Ann. Int. Med. 
17:1005-1014 (Dec.) 1942. 

25. Orr. I. M. : Case of Parathyroid .Adenoma. Brit. 

J. Surg. 30:375-377 (.April) 1943. 
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disappeared after parathyroidectoni}’ and the 
blood chemistry became normal. Rcn'de telhs 
of a similar case, in rvhich death from hemiplegia 
prevented knowledge of the effect of the opera- 
tion on the changes in the bones. 

Gorham stresses the differential diagnosis 
of hyperparath 3 'roidism, with particular refer- 
ence to Albright's syndrome, which is character- 
ized by osteitis fibrosa c\'Stica, brown pigmented 
spots on the skin and precocious puberty, parti- 
cularly in females. The differential diagnosis is 
particularly important to avoid unnecessary 
operation on the parathyroid gland, as surgical 
treatment is futile in Albright’s sj'ndrome. 

Osteopetrosis and Osteopoikilosis. — Several 
cases of osteopetrosis have been reported during 
the year, bringing the total to about 120. The 
case of Zimmermann presents the usual roent- 
genographic findings of osteosclerosis, and clin- 
ical manifestations of blindness and deafness, due 
to encroachment of the sclerotic bone on the 
cranial foramens. A previous!)' unreported find- 
ing is diminution in the size of the auditor)' meati. 
Rosenthal and Erf stress the differentiation of 
osteopetrosis and myelofibrosis from refractory 
types of anemia, splenomegaly and leukemia by 
sternal puncture and biopsy. Linsman and 
Me Murray present a case of fluoride osteo- 
sclerosis, which they feel is unique ; but a num- 
er of cases of fluoride osteosclerosis have been 
previously reported. 

Two cases of osteopoikilosis are reported. In 
1 case, recorded by Horwitz,^^ the condition 
was discovered by chance on roentgen examina- 
tion ; in the other, recorded by Thompson, 
Hoover and Fulton.^- it was found in a selectee 
who complained of pain in the joints. He was 
rejected for military service. Phalen and 

26. Royde, C. A. : Case of Osteitis Fibrosa Cystica 
with Parathyroid Tumor, Brit. J. Surg. 30:169-175 
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27. Gorham, L. W. : Differential Diagnosis of Hyper- 
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Ghormley report a case of osteopathia co 
densans disseminata associated with coarctatii 
of the aorta and discuss diminution of the bloi 
supply as a possible cause, but they finally agr 
with others that all of the sclerosing osteopathi 
are probably due to some defect of the genet 
arrangement, with faulty differentiation ar 
growth of bone from mesenchyme. 

Melorhcostosis . — This condition was orig 
nally described by Leri and Joanny in 1922 an 
has characteristically been monomelic. Of tl 
approximately 40 cases reported in the liter; 
ture, that of Carpender and co-workers is tl 
only one in which both lower extremities wei 
involved. 


Calcinosis . — Inclan reports 3 interesting an 
relatively rare cases of calcareous granulom; 
characterized by the presence of a calcified tumo; 
with rapid and gigantic growth, which appai 
ently in each instance arose from a bursa an 
involved surrounding muscle. The lesions wer 
cured surgically. The author failed to determin 
the cause but believes this condition to be en 
tirely different from calcinosis circumscripta. 

Crushing Injury . — By waters writes a thor 
ough article on a condition which until recent! 
has been little known. When first described, ii 
1941. by Beal and Bywaters, it was thought tc 
be a new entity, but search of the literature re- 
vealed that it was described by German authors 
during World War I. The Medical Researdi 
Council in England has records of 70 cases. 

The typical crushing injury results when a 
person is pinned by a limb beneath beams or 
pieces of masonry for several hours. When first 
removed he seems well, but he soon goes into 
shock. Protein-containing fluids help restora- 
tion of normal blood pressure, and the patients 
condition seems better until the first or second 
urine passed is observed to contain blood and 
oliguria occurs. jMeanwhile the limb swells and 
becomes hard and tense. Blisters are seen. 
Patchy anesthesia and varying degrees of paral- 
ysis are present. The patient continues m a 
state of mental apathy for about a week. 
end of the first week is a critical period, f®*' 
renal failure is characteristic. Diuresis occurs, 
and granular casts are seen in the urine. ' 


33. Phalen, G. S., and Ghormley, R. K. : Osteopat 
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occurs unexpectedly. In about one tliird of the 
70 cases there was recovery. The prognosis is 
more favorable for a crushed arm than for a 
crushed leg. 

The treatment as outlined by Bywaters con- 
sists first of administering alkaline fluid in 
amounts up to 3 liters a day. or enough to make 
the urine alkaline. Shock is treated with plasma, 
serum or blood, and local treatment is given to 
wounds and fractures. If the limb is viable, the 
author advises elevation, fascial incisions, ad- 
ministration of alcohol by mouth and local appli- 
cation of cold to the limb and heat to the body. 
If the limb is nonviable, amputation should be 
done early to prevent absorption of autolj-tic 
substances. 

With the hope of explaining the pathogenesis 
of renal failure in “traumatic anuria” (crush 
syndrome), Corcoran, Tajdor and Page““ ap- 
plied partiall}' occluding tourniquets to the limbs 
of dogs for four hours and caused marked de- 
pression of renal function. The}'- feel that renal 
vasoconstriction associated with the onset of 
shock explains the transient signs of renal irri- 
tation which may follow injury. Although it 
may play a part in the genesis of the syndrome, 
it alone does not reproduce this state. 

Phosphatase in Diseases of Bone . — Jaffe and 
Bodansky state that there are two large groups 
of phosphatase — acid and alkaline. According 
to these authors, alkaline phosphatase activity 
gives a rough indication of the severity and activ- 
ity of Paget’s disease and of rickets. In the 
latter, it not only is a good indicator of the 
severity of the condition but gives better infor- 
mation relative to the abolition of the rachitic 
state than does the calcium or the phosphorus 
content of the blood. The level of phosphatase 
and the severity of skeletal alterations, obserr^ed 
in roentgenograms, seem to parallel each other 
in hyperparathyroidism. From investigation it 
appears that the factor underlying the elevation 
is new formation of osseous tissue. 

Muscle Hernias . — Two articles dealing with 
this condition have been published. Both deal 
with the condition as found in soldiers. !McMas- 
ter emphasizes the similaritj* of the small 
muscle hernia to varicosities on inspection. Most 
of the hernias are found on the anterolateral sur- 

37. Corcoran, A. C. ; Taylor, R. D., and Page, I. H. ; 
Immediate Effects on Renal Function of the Onset of 
Shock Due to Partially Occluding Limb Tourniquets. 
.Ann. Surg. 118:871-886 (Nov.) 1943. 

38. Jaffe, H. L., and Bodansky, .A. : Diagnostic Sig- 
nificance of Serum .Alkaline and Acid Phosphatase 
Values, in Relation to Bone Disease, Bull. New A'ork 

.. Acad. Med. 19:831-848 (Dec.) 1943. 

39. McMaster, P. E. : Muscle Hernia of the Leg, U. 
3. Nav. M. Bull. 41:404-409 (March) 1943. 


face of the leg and are due to enlargement of a 
normal opening in the fascia for a nerve or 
blood vessel. The author reports 21 cases with 
38 hernias in 1,800 admissions to an orthopedic 
clinic. Kitchin and Richmond also report 
cases of hernia of muscle in soldiers. 

Bursitis . — There seems to be an increased 
incidence of this condition with the accelerated 
work program. Schneider has made an inves- 
tigation of the trabeculae which are found in 
bursas and has revealed them to be composed of 
collagenous connective and adipose tissue, bone, 
fasciculi of skeletal muscle, arteries, veins and 
nerv'es. 

Burgess *- describes an interesting technic for 
the care of acute and chronic bursitis, in which 
a cataract knife is thrust into ^the bursa under 
local anesthesia and an incision then made 
through the bursal sac into the adjacent sub- 
cutaneous tissue. The fluid is pressed out into 
the soft tissues and a compression bandage ap- 
plied. The author reports good results in 14 
cases, with no loss -of time from work. Buck, 
McDonald and Ghormle}',^" after examination 
of 270 specimens of bursas, obtained principally 
at operations for hallux valgus, conclude that 
adventitious bursas develop in fibrous connec- 
tive tissue and are not present at birth. The 
process is one of mucoid and mj'xomatous de- 
generation rather than one of secretion. 

Sudeck’s Atrophy . — There has been a surpris- 
ing interest in this condition, manifested by nu- 
merous reports. De Takats and ^Miller present 
an excellent article in which they conclude that 
the syndrome of Sudeck’s atrophy is the result 
of a chronic stimulation of somatic and possibly 
of efferent vasodilator fibers. The reflex may 
soon subside, or it may become chronic and 
progressively increasing in its effects. Pain, 
localized and spreading, vasodilatation and 
osteoporosis characterize the fully developed 
syndrome, but the osteoporosis is a compara- 
tively late manifestation. Emphasis is placed 
on earl}- treatment, as progressively more radi- 
cal methods are required later. The authors 
believe that the emotional status of the patient 
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aggravates symptoms. Treatment depends on 
the duration of symptoms and consists of re- 
peated injections of procaine h 3 'drocliloride into 
the injured area, paravertebral sympathetic 
block, periarterial sympathectomy and sympa- 
thetic ganglionectomy. 

Peripheral Vascular Disease . — Shumacker ■ 
emphasizes the beneficial effect of sympathectomj' 
on obliterative arterial and vasospastic dis- 
ease and the necessit.v of careful preoperative 
stud}' to determine if the proposed sympa- 
thectomy will help materially. Excellent illustra- 

45. Shumacker, H. B. : Sympathectomy in the Treat- 
ment of Peripheral }'ascular Disease, Surgerv 13:1-26 
(Jan.) 1943. 


tions and te.xt give an e.xceptionally cle 
description of dorsal and lumbar sympathectorr 

Homans explains traumatic vasomot 
spasm and the accompanying pain mechanis 
on the basis of a peculiar progressive and pt 
sistent refie.x disorder involving the senso 
nerves of the blood vessels, the spinal cord ai 
the sympathetic system. 

Hildenbrand *' discusses the beneficial effec 
of physical therapy in the treatment of perip 
eral vascular disease. 

46. Homans. J. : Vasomotor and Other Reactions 
Injuries and Venous Thrombosis, Am. J. M. Sc. 201 
313-328 (Iklarch) 1943. 

47. Hildenbrand, E. J. C. : Physical Therai 
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Diseases, South. At. J. 36:224-228 (ifarch) 1943. 


III. ixfaxtile p.\raly.sis 

PREPARED BV C, E. IRWIX, ^f.D.. WARM SPRINGS, GA. 


Approximately three hundred articles on 
the various problems connected with poliomye- 
litis are listed in the Quarterly Cumulative Judex 
Mcdicus for 1943. The majority of these are 
concerned with laboratory experiments with 
small animals, problems in epidemiolog)’’ and 
transmission and physical tlierapy, owing to the 
stimulation of the work of Miss Kenny. A great 
many articles are repetitious. I have chosen 
only those reports which I felt would be most 
appropriate and interesting. It is obvious that 
space could not be allotted for fair abstracting 
of all the fine work described in the various 
scientific journals for the past year. 

Causation, Transmission and Epidemiology . — 
Rosenow,^® of the Ma)-o Clinic, holds the hy- 
pothesis that the causative agent of poliomyelitis 
is a pleomorphic streptococcus. He has con- 
sistently isolated a specific type of streptococcus 
from the stools of patients having epidemic polio- 
myelitis. \'irus virulent for mice was obtained 
from stools, and the virus was produced with 
streptococci isolated from stools of patients in 
the acute stage of the disease. He suggests that 
the growth of streptococci in the gastrointestinal 
tract may be an important source of specific toxic 
products and of the virus in epidemic poliomye- 
litis. 

M'esselhoeft states that it is generally ac- 
cepted by the members of the medical profession 

48. Rosenow, E. C. : Isolation of Specific Types of 
Streptococci and Virus from the Stool in Studies of 
Epidemic Poliomyelitis and Encephalitis and the Pro- 
duction of Virus from the “Poliomyelitic” Streptococci. 
Proc. Staff Meet., Mayo Clin. 18:5-16 (Jan. 13) 1943. 

49. Wesselhoeft, C. : New Conceptions of Acute 
Poliomvelitis. Bull. Xew England M. Center 5:160-163 
(.\ug.)' 1943. 


that a virus with peculiarities of its own is th 
etiologic agent in anterior poliomyelitis. Quotin 
Sabin and Armstrong, he says: “It is one o 
the smallest filterable viruses and is resistant t 
1 per cent phenol and 15 per cent ether; further 
more, it is resistant to the usual degree of chlo 
rination used to destroy enteric bacteria in drink 
ing water. It is destroyed by oxidizing agents 
such as hydrogen peroxide and potassium per- 
manganate, by ultraviolet ra}’s, and by heatin' 
to 55 C. or higher for 5 minutes.” The vims 
is transmitted from person to person ; this im- 
plies that man is the reserv'oir of the infection. 
Whether cotton rats and mice can harbor the 
human virus is one of the most recent topics ot 
discussion. Experimentally the human virus is 
pathogenic for certain monkeys, and their sus- 
ceptibility has made it possible to advance knowl- 
edge of the disease. Poliomyelitis is not a 
natural disease of the monke)', however, an 
observations for determining its mode of sprea 
are limited to man himself. Apparently the porta 
of entrj- is the mouth. The virus leaves the 
body in the stools. Persons who have been m 
contact with patients with poliomyelitis have ha 
the virus in their stools without showing am 
signs of the disease. During epidemics niam 
persons who have been exposed by contact ma} 
show slight gastrointestinal disturbances an_ 
influenza-like maladies without involvement 
the central nervous system. These findings 
suggestive of a much wider spread of the m 
tion than is indicated by the actual nun^ber 
cases reported. The work of Aycock and 
confirms this conception, for it shoiys that i^_ 
inunit}- to polionn-elitis increases with 
does immunity to other common infectious < 
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The authors’ method consisted of catching flies 
in traps which were baited with fish and placed 
outdoors near the house or privy. Flies were 
usually collected in six hours between 10 a. in. 
and 4 p. m. Biting insects were caught in nets. 
The flies were then preserved at a low tempera- 
ture until ready for use. One to 600 flies were 
washed in 50 cc. of distilled water, and the same 
fluid was used to wash the inside of the container 
in which the flies were kept. This suspension 
was used for nasal instillation, while another por- 
tion, to which ether had been added (for bacteri- 
cidal purposes), was used for intra-abdominal 
injection. Monkeys were inoculated intranasally 
on each of three successive days. -Also 10 to 20 
cc. of the suspension was given to each of the 
monkeys by one intra-abdominal injection. Polio- 
m3'elitis developed in '4 of the 39 monkevs, and 
the virus was isolated. All positive results were 
obtained with Java (cynomolgus) monkeys. All 
the suspensions used contained blow flies and 
greenbottle flies, but house flies were present in 
only 2 of the 4 specimens that elicited positive 
reactions. 

In their second paper Trask and Paul report 
on the clinical circumstances under which flies 
were collected. These were captured within areas 
of epidemics during and after the epidemics. Of 
8 samples collected during epidemics, 4 yielded 
the rdrus. There n-as a potential (though not 
proved) source of virus (in the form of “exposed” 
human feces of recent origin ) within a few yards 
or feet of four sites where flies were collected. 
Flies collected from three of these sites yielded 
the virus. The findings to date therefore mereh' 
indicate that under certain circumstances the 
virus is carried by flies and possibly their feeding 
habits may be responsible. The presence of the 
virus in these particular samples of flies could be 
entirel)’^ a resultant and not a causal factor in 
human pioliomyelitis. 

Bang and Glaser carried out e.xperiments 
with Theiler’s mouse “poliomyelitis” virus and 
Lansing’s mouse-adapted strain of human polio- 
mj'elitis virus, which showed that the virus may- 
be recovered from an adult fly only when the 
adult itself is infected by feeding. Theiler's virus 
was recovered from the common house fly- as long 
as twelve days after infection, but Lansing’s virus 


56. Trask, J. D., and Paul, J. R. : The Detection of 
Poliomyelitis Virus in Flies Collected During Epi- 
demics of Poliomyelitis; II. Clinical Circumstances 
Under Which Flies Were Collected, J. Exper. Med. 
77:545-556 (June) 1943. 

57. Bang, F, B., and Glaser, R. W. : The Persistence 
of Poliomyelitis Virus in Flies, Am. J. Hyg. 37:320- 
324 (May) 1943. 


survived only two days. These experiments wi 
undertaken not to secure data on the transmissi 
of human poliomyelitis by flies but to furnisl 
biologic background for further study. 

The fact that the virus of poliomyelitis li 
been found in flies caused Power, Melnick a 
Bishop to make a limited survey of the 
population within a given locality in the city 
New Haven, Conn., in the summer of 1942. TI 
was a nonepidemic year for poliomyelitis in tl 
vicinity. This study was carried out over fo 
months. Their conclusions were: (1) the tol 
fly population reached Its greatest size in Jul 
(2) the common greenbottle fly was by far t! 
dominant species of the summer; (3) the lar 
bluebottle fly replaced the common greenbott 
fly in dominance during the latter part of tl 
summer. In no sample were they able to dete 
the virus of poliomyelitis. 

Trask and Paul isolated the virus from tl 
stools of monke\’s into which the virus had bee 
introduced b\- intracutaneous inoculation. Th 
was the first time that the virus had been recoi 
ered from the stools after this Wpe of inoculatioi 

Maxc\',''“ after reviewing fifteen articles o 
water as a means of transmission of poliomyeliti 
virus, concludes that at the present time the: 
is insufficient evidence to justify the belief tha 
water is a medium of any practical importanc 
in the spread of this disease and that its epidemic 
logic pattern differs from that of diseases kno^n 
to be water borne. 

^ Wenner and Casey.®‘ during an epidemic o 
poliomj-elitis in Alabama in the fall of 1942, madf 
a study to determine the extent to which tbf 
population at large were carriers of the polio- 
myelitis virus during the epidemic. Stools from 
176 of 181 persons were tested to determine tlm 
carrier rate in the adult and the juvenile popu- 
lation. The virus was found in the stools of only 
3 children 2 to 6 years of age. None was found 
in adult stools. Though evidence of poliomyebl'® 
was widespread in the population, onlv persons 
who were ill during the epidemic provided infec- 
tive stools. The ease of detection of the viru: 
diminished with decline of the epidemic. The) 

58. Power, M. E. ; ilelnick, J. L., and Bishop, 31. H - 
A Study of the 1942 FIv Population of New 
Yale J.Biol. & -Aled. 15:693-705 (.May) 1943. 

■ 59. Trask, J. D., and Paul, J. R. : Intracutaneo”; 
Inoculation of Poliom\-elitis Virus in Monkeys 
Detection in Their Stools, Ann. Int, Med. I7:9ia- 
(Uec.) 1942. ■ . ; 
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Investigation 22:117-125 (Jan.) 1943. 



PROGRESS IR ORTHOPEDIC SURGERY 


135 


concluded, therefore, that the virus does not re- 
main active in the stools of most persons for more 
tlian a few weeks. 

With the knowledge that neutralizing anti- 
bodies against poliomyelitis virus are not always 
found in the serum of patients immediately after 
they recover from the acute stage of the disease, 
Toomey carried out some interesting e.vperi- 
ments with horse serum which had been im- 
munized with the virus of poliomyelitis. One 
experiment was carried out to determine whether 
horses which had been immunized could he kept 
immunized to a point where their blood serum 
would continue to show the same high titer of 
neutralizing antibodies. Twelve sets of neutrali- 
zation tests were done. A titer of 1 : 250 was 
maintained tor two years providing the horses 
were repeatedly inoculated with the "fortified" 
virus. Another experiment was carried out to 
determine whether the combination of virus and 
early specimens of serum, obtained a few weeks 
after the completion of immunization, would 
accelerate the production of poliomyelitis when 
injected intracerebrally into monkeys and whether 
if neutralizing antibodies were not found immedi- 
ately after immunization thej' could be found at 
some subsequent date. Two horses were inoculated 
with a 10 per cent suspension of “fortified” anti- 
gen over several months. The first 9 specimens 
of serum obtained from 1 horse when given in 
combination with the virus accelerated the pro- 
duction of poliomyelitis in monkeys inoculated 
intracerebral!}'. Identical results were obtained 
with the first 3 specimens from the other horse. 
The antibodies were slow in developing and did 
not appear in the blood of the first horse until 
about one year after the beginning of immuni- 
zation. The highest titer of antibodies, a titer of 
1 : 250, was reached approximately fifteen months 
- after the beginning of immunization and was still 
present twenty months after the beginning of 
. immunization. He also found that the titer for 
the first horse dropped from 1:250 to 1:150 
approximately two years after the beginning of 
immunization. By repeated injections of “forti- 
.fied” antigen the animals in which the titer of 
, antibodies had dropped from 1 : 250 to a lower 
titer could be reimmunized to a point where 
• potent neutralizing antibodies could again be 
found in the blood serum. [Ed. Note. — Further 
•’studies of this nature should be carried out. the 
results of which might shed some light on the now 
confused status of the use of human convalescent 
serum in the treatment of early poliomyelitis.] 

62. Toomey, J. A.: Delayed Production of Polio- 
■' nyelitis .\ntibodies. Am. J. Dis. Child. 66:121-125 
(Aug.) 1943. 


Pathology. — Peers,'’' in studying lesions of the 
central nervous system during the convalescent 
period of poliomyelitis in man, shows the wide- 
spread invasion to which the central ner\'ous 
system is subjected. A study was carried out on 
3 patients, 1 of whom survived seven weeks, 1 
fifteen weeks and 1 eighteen and a half weeks. 
The first 2 died of intercurrent infections. The 
cause of death of the third was not given, but it 
was not due to polionu'elitis. 

From 2 of the patients the brain and the entire 
spinal cord, with most of the thoracic and lumbar 
root ganglions, the sympathetic chain and the 
gasserian and celiac ganglions, were removed. 
Microscopic examination showed that lesions in 
the cerebral cortex, consisting of perivascular 
collars of lymphoid cells and interstitial foci of 
microglia and astrocytes, were confined to the 
paracentral lobules. Some diminution in die num- 
ber of Betz cells also appeared probable. Only 
minimal lesions were found in the basal ganglions 
and the thalsmi. In the midbrain the substantia 
nigra presented the most severe damage. Lesions 
in the pons were confined to the tegmentum. 
Loss of nert'e cells was extensive in Deiters’ 
nucleus and more patchy and asymmetric in the 
motor nuclei of the fifth and seventh nerves. 

In the cerebellum lesions were found only in 
the tectal nuclei and in the cortex of the vermis. 
The most marked changes in the medulla con- 
sisted of cellular loss and scarring in the reticular 
substance similar to those seen in the pons. The 
spinal cord presented an almost complete loss of 
nerve cells throughout the entire length of the 
anterior horns ot gray substance. In contrast, 
the lateral horns were comparatively spared. 
Patchy and asymmetric lesions were found in 
Oark's column. Xo changes appeared in the pos- 
terior horns. 

In the white matter of the spinal cord there 
was a mild diffuse demyelination of most of the 
ventral and lateral columns with the exception 
of the pyramidal tracts. 

A few small foci of lymphoid cells were found 
in the gasserian, dorsal root and sympathetic 
ganglions. Similar lesions were found in the men- 
inges. but no lesions were found in the choroid 
plexus. 

Dublin and Larson made postmortem e.xami- 
nations in 12 cases of poliomyelitis, which re- 
vealed constant lymphoid hyperplasia of intestinal 

63. Peers. J. H. : The Pathologj' of Convalescent 
Poliomyelitis in Man, Am. T. Path. 19:673-695 (Julv) 
1943. 

64. Dublin, \V. B., and I-arson, C. P. ; PathoIopTal 
Findings in Poliomyelitis. .•\m. J. Clin. Patli. 13:15-17 
(Jan.) 1943. 
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mucosa and mesenteric nodes. No lesions were 
found in the sensor}' ganglions or in the periph- 
eral nerv'es, but the posterior horns of gray matter 
of the cord were involved. This involvement 
suggested to him an explanation of the painful 
stimuli which occur in poliomyelitis. In 1 case 
a second attack, which proved fatal, occurred 
four and a half months after the initial attack. 
Postmortem examination in this case revealed 
old (astrocytic gliosis) and new (lymphocytjc 
and polymorphonuclear proliferations) cellular 
changes as evidence of infection with both attacks. 

Carey made a study of motor end plates and 
muscle fibers in monkeys inoculated with the 
Armstrong -Lansing strain of virus. Microscopic 
examination showed the disappearance of many 
motor end plates, which resulted in denervation 
at the myoneural junction, and the appearance of 
masses of inclusion bodies near the degenerated 
motor end plates. He also noted that the degen- 
eration which began in the motor end plates 
' )roceeded in a centripetal direction in the axis- 
ylinders of many motor nerv’es. Tlie rate of this 
Jegeneration was often unequal in the same 
muscle fiber. 

Sabin feels that recovery of a neuron only 
partially damaged by direct invasion of the virus 
accounts for the transitory paralysis in some 
cases. He states that the inflammatoiy' reaction 
is the result rather than the cause of the neuronal 
damage. He made an excellent study of the 
pathologic features of poliomyelitis. He showed 
that although the primary lesion is in the anterior 
horn cells there is almost always some involve- 
ment of the posterior horns and the dorsal root 
ganglions of the spinal cord. He also demon- 
strated neuronal damage in the vestibular nuclei 
of the medulla, the roof nuclei and the vermis of 
the cerebellum and the motor cortex. The area 
of Brodmann of the precentral gyrus is described 
as “the center from which the impulses initiating 
voluntary movements on the opposite side of the 
body descend to the motor nuclei of the cerebro- 
spinal nerves.” The fibers of this area and fibers 
connecting this area with other subcortical regions 
are concerned with the correlation of postural 
and volitional motor control. [Ed. Note. — Sabin 
shows that this area is a frequent site of damage 
to the central nervous system. May not these 
features in part account for the incoordination 
and mental alienation about which one has heard 
so much recently?] 

65. Carey, E. J. : ^Morphologic Effects o{ Polio- 
myelitis Virus upon Motor End Plates in the Monkey, 
Proc. Soc. Exper. Biol. & iled. 53:3-5 (May) 1943. 


Second Attacks o/ Poliomyelitis . — Nelson an 
Green report that the Harvard Infantile Para 
ysis Commission found in a total of 6,000 cast 
4 cases in which true second attacks of polic 
myelitis had occurred. In all 4 cases the patient 
were under observation before, up to and sut 
sequent to the time of the second attack. Th 
histories and the clinical data of the 4 cases ar 
cited. All diagnoses were established on the basi 
of the nature and the distribution of the paralysis 
The attacks occurred under circumstances epi 
demiologically consistent with infantile paralysis 
Segmental involvement of the spinal cord in eacl 
attack was different. They state that Fischer an( 
Stillerman have made the only effort to deter 
mine the actual incidence of second attacks. Tliei 
estimation of the rate for second attacks was 3.- 
per thousand new cases. This is somewhat highe: 
than Nelson and Green’s ratio, which was 0.6f 
per thousand. Available data suggested to then 
that the incidence of second attacks is approxi- 
mately the same as that of recognized first attack: 
in the general population. This was not their 
definite conclusion, however. The average inter- 
val between attacks in their cases was five years, 
and the shortest was two years. They report that 
no accepted second attack reported in the litera- 
ture has occurred in less than two years after the 
initial attack. 

Dublin and Larson report a second attack 
occurring four and a half months after the orig- 
inal attack. Postmortem examination revealed old 
healed lesions from the first attack and nerv 
lymphocytic and polymorphonuclear proliferation 
from the second and fatal attack. [Ed. Note.— 
I treated a patient with infantile paralysis begin- 
ning two months after the onset. This patient 
showed unmistakable calcaneovarus deformity 
with accompanying muscular weakness in the 
opposite foot, whicE followed an acute illness 
eight years previously. Clinically this was a 
second attack of the disease.] 

Tonsillectomy and Poliomyelitis . — In an effort 
to explain the etiologic relationship between ton- 
sillectomy and poliomyelitis, McCormick states 
that it has long been recognized that lymphatic 
hypertrophy frequently is associated with polio- 
myelitis. The fact that other degenerative dis- I 
eases of the central nervous system, including 
neurosyphilis, encephalitis, spinal sclerosis, heri' 
beri and other conditions of vitamin B deficienc}, 

66. Nelson, N. B., and Green, tV. T. : Scconit 
.-yttacks of Anterior Poliomyelitis: Report o5 
Cases, Am. J. Dis. Child. 65:757-762 (Jfay) 

67. McCormick, W. J. : Tonsillectomy and 
myelitis: -A New Concept of Etiological Relation-' h- 
.m'. Rec. 156:164-167 (March) 1943. 
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are accompanied by a somewhat similar lymphatic 
reaction indicated to him that generalized lym- 
phatic hypertrophy is a response to the degen- 
eration of nerve cells generally rather than a 
specific response to poliomyelitis. He also points 
out the relationship of lymphatic hypertrophy to 
vitamin B deficiencies. The author raises the 
question of the possible etiologic relationship of 
the basic constitutional condition of the patient 
which is responsible for the lymphatic involve- 
ment necessitating the tonsillectomy and the effect 
of the anesthesia from the standpoint of. nutri- 
tional deficiency and anoxia. Comparative figures 
on the incidence in the 1937 outbreak in Toronto 
are cited. 

Sabin was unable to infect tonsillectomized 
monkeys by painting virus over the areas of 
operation. 

Toomey and Krill removed the tonsils from 
6 jnonkeys and then flooded the denuded areas 
with a 10 per cent suspension of virus for five 
da\-s. with negative- results. 

Francis,'® in studying the factors involved in 
the infection of 5 children in one family with 
poliomyelitis soon after tonsillectomies, concluded 
that tonsillectomy ser^-es to precipitate the severe 
disease in children who are apparently healthy 
carriers. The cases of these 5 children were 
reported by Toomey and Krill in 1941. 

Pregnancy and Polioniyclitis . — Harmon and 
Hoyne described the clinical course of two 
pregnancies, which adds further strength to the 
evidence that pregnancy has little influence on 
the course of poliomyelitis in the paralyzed 
mother, and conversely that in utero infection 
of the fetus occurs rarely, if at all. In both cases 
the mother survived and the convalescence from 
poliom 3 ’elitis was uneventful. In 1 instance the 
infant was stillborn. Thej" were unable to isolate 
the virus from the spinal cord and concluded 
that death was produced by anoxia, because the 
mother had extreme respirator}- difficulty and 
had to be placed in the respirator to sustain life 
during the height of the acute illness. The second 

68. Sabin, A. B. : Experimental Poliomyelitis by the 
Tonsillopharyngeal Route tvith Special Reference to the 
Influence of Tonsillectomy on the Development of 
Bulbar Poliomtelitis, J. A. M. A. 111:605-610 (Aug. 
13) 1938. 

69. Toomey, J. and Krill, C. E. : Tonsillectomy 
■ and Poliomj-elitis, Ohio State M. J. 38:653-655 (July) 

1942. 

70. Francis, T., Jr. : An Epidemiological Study of 
" Poliomyelitis Following Tonsillectomy, Tr. .A. .Am. 

Physicians 57:277-282,- 1942. 

71. Harmon, P. H., and Hoyne, A.: Poliomyelitis 
r and Pregnancy, with Special Reference to the Failure 

of Fetal Infection, I. -A. M. A. 123:185-187 (Sept. 25) 
/ 1943.- 


hahv was liealthv. with no evidence of any paral- 
\-sis at 10 months of age. 

Diagnosis . — Rosenow describes a cutaneous 
test for early diagnosis of poliomyelitis. This test 
is made b_v intradermal injection of 0.03 cc. of 
a 10 per cent solution of the euglobulin fraction 
of horse serum immunized to the streptococcus of 
polioim-elitis. The need for such a test is great, 
since specific changes in the spinal fluid are not 
alwat’s present for accurate diagnosis. Moreover, 
changes in the fluid do not occur until after pene- 
tration of the central neiwous system by the 
infecting organism, 

Rosenow used this cutaneous test as a control 
for the size and number of therapeutic injections 
of poliomvelitis antistreptococcus serum neces- 
sary for best results. He concludes that the 
antigen, or toxin, is neutralized Iw the antistrep- 
tococcus serum and that the streptococcus is not 
a passive invader but a part of the infectious 
process in poliomyelitis now general!}- attributed 
to the virus. This human serum was first used in 
the treatment of the acute form of tlie disease 
in an epidemic in Davenport. Iowa, in 1917. The 
mortality rate in a series of 23 untreated patients 
was 35 per cent. In a series of 58 patients re- 
ceiving the serum the mortality rate was 17.2 
per cent. Seven patients of this group were prac- 
tically moribund at tlie time of the first treatment. 
With these excluded, the death rate among the 
remaining 51 was only 5.9 per cent. There was 
often prompt disappearance or diminution of sub- 
jective symptoms, such as headache, pain in the 
affected extremity or extremities, restlessness and 
hyperesthesia or mental apathy; twitching or 
spasms of muscles, nausea and vomiting and 
diarrhea disappeared ; reflexes that had been ab- 
sent, unequal, diminished or increased became 
normal, or more nearly normal; lowering of the 
pulse rate, drop in temperature, usually after an 
initial short rise, and lessened rigidity of tlie neck 
or the spinal column were noted; there was no 
extension of progressive paralysis, and function 
of the muscles improved. 

Jen-is and Strassburger describe a case of 
fatal poliomyelitis which was diagnosed clinically 
as infectious polyneuritis. The diagnosis of infec- 
tious polyneuritis was made on the basis of ab- 

72. Rosenow, E. C. : A Diagnostic Cutaneous Re- 
action in Acute Poliomvelitis, Proc. Staff Meet., MavO 
Clin. 18:118-128 (April 21) 1943. 

73. Rosenow, E, C. : Studies on the Treatment of 
Epidemic and Experimental Poliomjelitis with .Anti- 
streptococcic Serum : Sumniarv of Results. Proc. Staff 
Meet., Mayo Clin. 18:403-40S' (Oct. 20) 1943. 

74. Jervis. G. A., and Strassburger, P. J. : Guillain- 
Barre Syndrome (“Infectious Polj-neuritis”) and .Acute 
-Anterior Poliomvelitis, -Am. I. Dis. Qiild. 65:431-439 
(March) 1943. 



13S 


ARCHU’ES Of SURGERY 


normal spinal fluid, i, e.. higli total protein content 
and normal cell count, bilateral and symmetric 
distribution of muscular n-eakness. greater in- 
To)reme7!t in tbe proxiiua] than in the distal 
portions of the extremities and the presence of 
optic neuritis. They stress the difiiculty in dif- 
ferentiating between the two diseases and suggest 
that a large number of cases of the Guillain-Barre 
syndrome may be instances of poliomyelitis with 
a favorable outcome. 

Early Treatment. — Toomey inoculated 6 
monkeys with Flexner's M. strain of polio- 
myelitis virus. 1 hree were given 5 cc. of a 5 per 
cent solution of azosulfamide intravenously twice 
a day for seven days. .A.11 of the animals e.xcept 1 
acquired quadriplegia at the same time. The one 
e.xception liad been given azosulfamide. It became 
paralyzed a day earlier than the otliers. Sulfanil- 
amide is the active component of azosulfamide. 
He thus concludes that this drug does not modifv 
or prevent poliomyelitis in the Macaca mulatta 
N, monkey. (Ed. Note. — The result of this experi- 
ment is in keeping with clinical results obtained 
with sulfonamide compounds in the treatment of 
other virus diseases.] 

I\IcCormick compares the symptoms and the 
pathologic features of poliomyelitis with beriberi 
and other anoxic conditions and concludes that 
vitamin B deficiency may be a major etiologic 
factor in poliomyelitis. He believes that the pain 
and the spasm in muscles in polioinvelitis are due 
to ano.xia of the tissues. Whereas the pain and 
the spasm are relieved by increasing the blood 
supph- ( by application of external heat, as recom- 
mended b\' Miss Kennv). the same results are 
obtained b}- a biochemical means, ndth vitamin B. 
Satisfactory results of this treatment in 4 cases 
are reported. 

Toomey •' treated a total of 9 patients with 
infra-red rays. Three of these patients had paral- 
3 ’sis of the facial nerve due to poliomyelitis, and 6 
had paralysis of the facial nerve due to peripheral 
neuritis. There was no movement in the muscles 
supplied by the facial ners’e in the 3 patients with 
poliomyelitis prior to the treatment. Immediately 
after application of heat from infra-red rays they 
were able to move these muscles voluntarily for a 
few minutes.' There was no movement in the 
muscles supplied by the facial nerve after appli- 
cation of heat from infra-red rays when paralysis 

75. Toomey, J. A.: Poliomyelitis and Neoprontosil, 
.■\rcli. Pediat. 60:22-23 (.Tan.) 1943. 

76. McCormick, W. J. : The Mechanism of the Kenny 
itethod and Its Correlation with \’itamin-B Therapy 
in Poliomyelitis, M. Rec. 155:525-527 (Dec.) 1942. 

77. Toomey. .T. .A..: Effect of Infrared Heat on 
Localized Poliomyelitis and Neuritis, J. Pediat. 22: 
135-141 (Feb.) 194o. 


was due to peripheral neuritis. He conclude 
from these observations that the patients with in 
fantile paralysis must have had some fibers lei 
connecting the facial muscles with the nucleus o 
the seventh nerve, since these muscles could h 
moved voluntarily after treatment. Xo move 
inent would have been obtained had all cells o 
the nucleus of the seventh nerve been destroyed 
This impressed on him the necessity of keeping 
the muscles in good condition, so that the neiwt 
can have something to move when its functior 
returns. He feels that this is best accomplishec 
by some form of heat, which causes capillar} 
dilatation and thus increases the flow of blood 
and results in improved metabolic activity oi 
muscles. 


Stone reports on 1 1 patients who received 
artificial fever or artificial fever combined with 
intraspinal injections of thiamine hydrochloride. 
Six of the patients received artificial fever and 
vitamins B complex and E orally, and 5 patients 
received intraspinal injections of thiamine hydro- 
chloride besides artificial fever and vitamins given 
orally. The children treated had extensive in- 
volvement of the musculature of one or more 
extremities associated with generalized pain and 
muscular spasm and rigidity of the neck and back. 
Three of the children had previously received hot 
fomentations for from two to six weeks, without 
relief of tenderness and pain in the muscles or 
improvement of the paralysis. The average course 
consisted of four treatments, although 1 child 
received seven artificial fever treatments and four 
intraspinal injections. The intraspinal injection: 
of thiamine hydrochloride were given in doses ot 
20 to 50 mg. eighteen to twenty-four hours prior 
to the artificial fever therapy. After the firsl 
treatment the patients had some relief of spasrUf 
pain had decreased and nursing care was much 
easier. After several treatments they appeare 
stronger, were able to sit up without support for 

the first time and exhibited a greater range o 

, T*hc 

movement because, of freedom from pam. r 
skin of the affected extremities had lost its dry 
mottled appearance. The color of the skin au 
the temperature were normal, and the extremities 
appeared alike, although one was severely 
lyzed. In those muscles which were not coin 
pletely paralyzed there was an increase in strengt 
at one or two points. Xo contractures develop^ 

All movements of tlie joints could be carried ou 
without discomfort, and no deformities of the > 
had been evidenced up to the time the report "4 
written. 


78. Stone, S. : Artificial Fever and Vitamin T 
in Treatment of .Anterior Poliomyelitis, Arch. 
TheraD'* 24:350-361 (June) 1943. 
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The thiamine hydrochloride was administered 
for its nonspecific ijeneficial effect on metai)olism 
of the nerve cells. The intraspinal route was 
preferable because it placed the thiamine in 
greatest concentration closest to the affected cells 
in the spinal cord and affected nerve roots. 
\\’hen it was administered twelve to eighteen 
hours before the next artificial fever treatment 
better diffusion of thiamine in the nervous sys- 
tem was assured. 

The action of artificial fever was also non- 
specific. It increased the rate of blood flow 
through the body and central nervous system. 
The saturation of the blood was augmented. 
Improvement in cellular metabolism was pro- 
duced. Catabolic products were removed at a 
greater rate. 

The vitamin E was given for its beneficial 
results in the treatment of fibrositis. The vita- 
min B complex was used because of its supposed 
synergistic action with vitamin E. 

It is suggested that combined vitamin-artificial 
fever therapy has all the advantages of hot fomen- 
tations besides a favorable influence on the regen- 
eration of some neurons not completely destroyed 
by the virus. 

Kabat and Knapp found that muscular rigid- 
ity and hyperirritable stretch reflexes in polio- 
myelitis disappeared temporarily during spinal 
anesthesia. On the other hand, intravenousU- ad- 
ministered pentothal sodium produced relatively 
little effect on spasm in muscles. These studies 
suggest that spasm may be the result of changes 
in the gray matter of the spinal cord due to 
invasion of the virus. The}- state that this view 
is corroborated by Schwartz and Bouman.*” 
Kabat and Grenell,®^ in making a pathologic 
study of the spinal cord in human poliomyelitis, 
examined 78 patients who died in the acute stage 
of the disease. Inflammator}- reactions about the 
; internuncial neurons in the gray matter were 
■noted in almost every case and constituted the 
most prominent pathologic change in most cases. 
Little or no injury to the anterior horn cells was 
obser^-ed in about 40 per cent of the cases, while 
in the other 60 per cent there was more or less 
destruction of large motor neurons. Since all 
• impulses through refle.x; arcs as well as from 
.'higher centers, including the pyramidal tracts. 

' 79. Kabat, H., and Knapp, M. E. : The Alechanism 
of Muscle Spasm in Human Poliomyelitis, to be pub- 
' Isihed. 

■■ 80. Schwartz, R. P., and Bouman, H. D. : Afuscle 

^ Spasm in the Acute Stage of Infantile Paralysis as 
■ Indicated by Recorded -Action Current Potentials, J. A. 
L\[. -A. 119:923-926 (July IS) 1942. 

81. Kabat, H., and Grenell, R. G. : The Pathology 
)f the Spinal Cord in Human Poliomyelitis, to be pub- 
ished. 


must be relayed through the internuncial neurons 
to excite the large motor neurons in the anterior 
hom. they suggest that a lesion in these inter- 
nuncial fibers should interfere with and disor- • 
ganize synaptic transmissions to the anterior 
hom cells. This synaptic disorganization, which 
causes the removal of inhibition from the anterior 
horn cells, could account for the hypertonus and 
the incoordination. The effect of physostigmine 
and of neostigmine is to depress the function of 
an enzyme called cholinesterase. This enzvme is 
responsible for the rapid splitting of acetylcholine, 
rendering this powerful substance physiologically 
inactive. Thus neostigmine allows acetylcholine 
to accumulate to a greater e.xtent than normal 
at s} napses. parasympathetic nerv-e endings and 
myoneural junctions. With their pathologic ob- 
servations and the effect of neostigmine as a 
basis. Kabat and Knapp gave neostigmine 
methylsulfate or neostigmine bromide to a series 
of 24 patients who had had poliomyelitis from 
three weeks to seventeen months. It was neces- 
sar\- to give atropine sulfate along with the neo- 
stigmine except to patients under 6 years of 
age. For 20 of these patients the results were 
encouraging. Given with the Kenny method of 
treatment, the drug increased the range of pas- 
■sive motion, decreased or eliminated deformi- ' 
ties in some instances b}- relaxation of hyper- 
tonus and in some cases improved active motion. 
In a majorit}' of cases the drug appeared to accel- 
erate recover}-. In a number of cases the spasm 
was decreased more rapidly when given with 
the Kenny routine. 

Galloway cites 3 cases, in 2 of which life 
was undoubtedly saved by tracheotomy; in the 
third case life could perhaps have been saved 
had tracheotomy been performed ten minutes 
earlier. He points out that the normal secretion 
of saliva is from 1 ,000 to 1 ,500 cc. per day. This 
may be increased in certain nen-ous diseases. 
To this normal amount of secretion in anterior 
poliomyelitis may be added inflammator}- nasal, 
phaiy-ngeal and perhaps bronchial secretions. It 
this fluid cannot be completely expectorated, 
coughed out, swallowed or aspirated, it will gravi- 
tate to a level and obstruct the airway. This 
mechanical block produces anoxia, with a ten- 
dency to atelectasis and pneumonitis. If relief 
cannot be obtained by ordinary postural drainage 
and aspiration with the patient lying face down, 
tracheotomy followed by aspiration through the 
artificial opening is indicated. Use of the res- 

82. Kabat, H., and Knapp. M. E. : The Use ol 
Prostiemine in the Treatment of Poliomyelitis. J. .A 
M. A.'' 122: 989-995 (.Aug. 7) 1943. 

S3. Gallowav. T. C. : Tracheotomy in Bulbar Pol'y 
myelitis, J. A.' M. A. 123:1095-1097 (Dec. 25) 19A? 
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pirator is no contraindication for tracheotoni)’, 
as a special device can be made to keep the 
rubber collar off tbe opening of the tracbeotoniy 
lube. 

Expcrimcuial Studies ]or the Evaluation of 
Physical Therapy in Poliomyelitis. — ^.^bramson, 
Flachs, Freiberg and IMirsky measured the rate 
of blood flow during rest by the venous occlusion 
plethysmographic method in a series of 27 sub- 
jects with acute or chronic anterior polionn-elitis 
of one extremity. In the majority of cases the 
peripheral circulation in the involved extremity 
was the same as, and in some cases it was greater 
than, that in the opposite side. Tlie cutaneous 
blood vessels in the affected cxtremitc’ responded 
more markedly to the stimulus of cold than did 
those of the normal limb. This was shown by 
the excessive \'asoconstriction on exposure to a 
low environmental temperature with an apparent 
decrease in cutaneous temperature. Those treat- 
ments which have previously been used to increase 
the blood flow through the affected parts should 
be reexamined for their therapeutic value. 

Molander and W'einmann made a study of 
S patients with poliomyelitis which developed 
in the summers ot 1939 and 1942. Their study 
consisted of carrying the various joints through 
a short arc of motion (the range of motion ex- 
tending to the point where resistance could be 
felt) in one group of patients and of carrying the 
joints through a full range of motion in the 
other group of patients. The rate of recover)- 
was much greater in those for whom the joints 
were carried through tlie long arc of motion 
than in those for whom the joints were carried 
through the short arc. The full passive range 
of motion was reached much earlier with the 
“long arc" treatment, and with the "short arc" 
treatment the same range was reached much 
later and only after forced stretching and manip- 
ulation under anesthesia. Examination of the 
muscles showed that the recover)- of muscular 
strength was in no way impaired by too much 
strain on the muscles stretched by the full range 
of motion. The autliors’ results show that use 
of the full unrestricted arc of movement causes 
no hann and, in fact, has certain advantages over 
use of the short restricted arc of movement. 

In an effort to further elucidate the Kenny 
concept of muscular spasm, mental alienation and 

54. Abramson, D. I, ; Flacbs, K. ; Freiberg, J. .\.. 
and Mirsk\-, I. A. : Blood Flow in E.Ktremities .'\ffected 
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incoordination, AVatkins, Brazier and Schwab 
studied the electrical discharges of muscles whi 
at rest, during passive stretching and durii 
voluntary contraction, both in early and in la 
stages of poliomyelitis. Comparing these resiil 
with similar studies on nonnal controls and c 
patients with traumatic lesions of peripher; 
nerves leads them to conclude that the Kenn 
concepts of muscular involvement in poliomy( 
litis, although the basis of an excellent type ( 
treatment, are inadequate as a physiologic e.' 
planation of the dysfunction present. In tli 
acute stage only muscles with some degree c 
paralysis discharge electrical potentials while a 
rest. These abnormalities are not correlate^ 
with the presence of clinical spasm. Partial! 
paralyzed muscles were found to be hyperirritab! 
to passive stretching, indicated both by electrica 
discharges and by pain. The muscular tensioi 
thus developed appeared to be a reflex protectivf 
mechanism. The electrical activity in weak mus- 
cles at rest increased during the period of im- 
proving motor power, and results were analogoui 
to those seen in muscles during regeneration oi 
peripheral nerves. When the improvement in 
motor power ceased, spontaneous electrical dis- 
charges disappeared. Ko abnormal electrical 
actit-ity is associated with a true muscular con- 
traction, nor are any discharges present in com- 
pletely paralyzed muscles. In their cases mus- 
cular weakness could not be attributed to mental 
alienation, since the subjective signs of the infec- 
tive processes were always present in the paretic 
antagonists of muscles in spasm. Their stiidie: 
uphold the use of the term "incoordination,” buj 
they feel that “disordered reciprocal innervation 
is a more descriptive term for this type of dys- 
function. 

jMoIdaver carried out an investigation on 
49 patients to see whether or not the Kenn\ 
concept actually existed and, if present, whether 
these symptoms had been overlooked for more 
than a century. The "spasm" was studied 
electromyograins and "mental alienation” ciu'e } 
by chronaxia. Chronaxia is a means of deter 
mining the degree of neuromuscular degeneration 
in a paralyzed muscle. He concludes that spasm 
in muscles is not the most damaging syuipto'" 
of infantile paralysis and does not lead to 
muscular degeneration. Spasm is not an en , 
but a complex phenomenon and results from 
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combination of the normal stretch reflex, menin- 
geal irritation of the posterior roots, increase 
of normal tonus in healtln- and strong muscles 
opposed to weaker paralyzed muscles and lesions 
of the dorsal root ganglion in the posterior horns. 
He states in his conclusions that in alienated 
muscles there is neither a functional paralysis 
nor a physiologic block. The partial or com- 
plete loss of the power to control is due to damage 
or destruction of anterior horn cells. He always 
found some degree of neuromuscular degenera- 
tion in the paralyzed muscles which were con- 
sidered alienated. He further concludes that 
incoordination does not consist in a misdirection 
of nerve impulses but is caused, if at all, by 
the inabilit}' of partially or totally denen-ated 
muscles to respond to otherwise normal ner\'e 
impulses. 

Kenny Method . — Miss Kenny,^^ in her article 
in the Physiotherapy ReviccC for January-Febru- 
ar}' 1943, uses the space allotted her not so much 
for discussing her concept of the disease as for 
presenting a review of her difficulties in the past 
and her beginnings in this countr)- and for report- 
ing the evidence that attempted to prove to the 
medical committee which visited her on Nov. 
22 and 23, 1942 that her concept of the disease 
was correct. 

Bennett describes the Kenny concept of in- 
fantile paralysis and the Kenny method of treat- 
ing the triad of symptoms. 

He points out the change in the original 
Kenny concept of the disease as published in 
1937. He feels that the success of her method 
of treatment in ^linneapolis must in no small 
part be credited to the able support of the medical 
profession working with her. He states that 
medicine owes a debt to ^liss Kenny for her keen 
perception and devotion to the cause of treatment 
of poliom 3 -elitis, which can be repaid only by an 
equally keen and devoted research designed to 
' support or if necessary to intelligently alter that 
' .treatment which she and other serious investi- 
gators have introduced. To disagree on certain 
' details of technic is a healthy attitude and a spur 
to continue research, but therapy must Ire based 
DU sound, proved physiologic and pathologic ef- 
fects as well as on brilliant results before it is 
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right to say that it is the onh- treatment and 
that all others are wrong. 

In discussing the influence of the Kenny con- 
cept of acute poliomyelitis on physical treatment 
throughout all stages of the disease Bennett 
concludes : 

While the full acceptance of the Kenny concept is 
hampered by poor terminology and by bur limited 
knowledge of many of the basic physiologic and patho- 
logic facts responsible for the cause and the after- 
effects of poliomyelitis, it is proving itself clinically 
sound. In the acute stage of the disease this concept 
presents a syndrome of clinical manifestations which 
may lead to widespread weakness and deformitv- imless 
immediately recognized and treated. Ko one of these 
clinical manifestations is new in the sense that it had 
never been seen before, but the full significance of the 
triad making up the syndrome had not previously been 
appreciated. It is evident that, since we had not been 
aware of the full significance of these clinical findings, 
our past forms of treatment are likely to be inadequate 
and must either be discarded or be modified in wa 3 -s 
consistent with the new concept. We must not confuse 
the Kenny concept with the Kenny method. The 
Kenny concept is a presentation of clinical findings in 
the acute stage of the disease. The Kennj' method 
is an attempt to treat these findings. 

In the convalescent stage the concept explains the 
cause of the development of contractural deformities 
and the spottj' return of muscle power, and in this waj- 
indicates certain routines of treatment. These routines 
may be similar to those used in the past, but the reasons 
for their use may be quite different. In this stage 
there must be no temporizing in the face of beginning 
periarticular and intramuscular contractures. We have 
in the past learned how to deal with these contractures. 
We must not sit idle and hope that hot packs will 
dissolve the contractures in some magical manner. If 
they do not quicklj- respond to conservative measures 
they must be stretched out manual!}- or even wedged cut 
in plaster casts. We have long known the danger of 
allowing patients to bear weight and increase their 
activit}' unless correct structural alinement can be 
maintained. When the patient’s activit}' should be in- 
creased and protective or supportive apparatus is indi- 
cated, such apparatus should be utilized as long as is 
necessary. Our statistical results may suffer but our 
patients won’t. 

In the chronic phase of the disease the concept helps 
explain the results and perhaps points out the in- 
adequacies of past treatment, but it solves the treatment 
problem in no wav. 

Bingham gives a preliminary report on the 
treatment of a total of 60 patients with infantile 
paralysis at the Country Branch of the New York 
Orthopaedic Dispensart- and Hospital. These 
patients were divided into three groups : (T ) 
those having onh- Kenny treatment. 12) those 
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receiving Kenny treatment late in tlie course of 
their illness and (3) those having only the older 
methods of therapy. Follow-iip studies were 
made three months later. He concludes: 

Patients receiving the Kenny treatment arc more 
comfortable, have better general health and nutrition, 
are more receptive to muscle training, have a superior 
morale, require a shorter period of bed rest and ho.s~ 
pital care, and seem to have less residual paralysis and 
deformity than patients treated by older conventional 
methods. The Kenny treatment is the method of 
choice for the acute stage of infantile paralysis. 

[Ed. Note. — I do not consider this a coti' 
elusive study, as three months is not a sufficient 
follow-up period in which to conclude that de- 
formities will not occur.] 

Northwat’ discusses his observations of Miss 
Kenny’s method of treatment and not his ex- 
perience with this treatment on a group of pa- 
tients. He describes Miss Kenny’s conception 
of muscular spasm, mental alienation, incoordina- 
tion and treatment. His conclusions are; 

The Kenny method of treatment is most successful 

hen used during the acute stage of the disease. 

Pain and muscle spasm are relieved and permanent 
contractures are prevented. 

Muscle tissue is kept in a physiological state receptive 
to muscle education and a return of function, provided 
anterior horn cells have not been permanently or too 
completely destroyed. 

Permanent paralysis is not prevented in the presence 
of massive anterior horn cell destruction. 

O’Donogbue feels that a great deal of criti- 
cism directed at the Kenny method of treatment 
is due to the method of presentation rather than 
to the material that has been presented. Sister 
Kenny's personality is a factor. He states that 
after considerable stud}’ and a minimum of 
observation the method appears to offer a definite 
improvement in the treatment of poliomyelitis. 
He is. however, equally convinced that with im- 
proper facilities and untrained personnel the 
Kenny method will do more harm tlian good 
and that without appreciation of this fact by 
the ph 3 ‘sician the method will rapidly fall into 
disrepute. He presents no comparative studv. 

Stuck and Loiselle,^" in giving reports for 
the 1942 epidemic of poliomyelitis in San An- 
tonio. Texas, report a total of 87 cases. The 
s\-mptoms responsible for the diagnosis of polio- 
mvelitis were fever, headache, stiff neck, stiff 
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hack and muscular weakness. Sixt 3 --two patients 
had a paralytic type of the disease, while 25 had 
ah abortive type and had no muscular weakness. 
All the patients who showed any muscular ten- 
derness or weakness, stiffness of the back or 
hypertonus of muscles were given treatment as 
outlined bv the Minneapolis group. Intensive 
treatment was abandoned only after all hvper- 
irritabilitv and pain of the muscles were over- 
come. Ree.xamination of all patients in Januar 3 ’ 
1943 revealed that 30 patients were free from 
all effects of the disease, with no muscular weak- 
ness or hypertonus of an 3 ' muscle group. These 
included the 25 who had an abortive type or only 
temporarx' weakness. Sixteen others had slight 
residual weakness. Twenty-nine had moderate 
to severe residual weakness. Six patients died, 
and results were unknown in 6 cases. Only 
53 per cent of the patients, including those xritb 
the abortive t 3 -pe and those xx'ith onh' slight 
residual weakness. completel 3 - recovered. How- 
ever. it is stated that follow-up examinations 
revealed more rapid recoverx- than usual among 
those who were not set'ereh- paralyzed at the 
onset, and indications were that there would be 
less residual deformity' than usual. 

Reporting on the first 3 ’ear of treatment at 
the Iowa Lutheran “Kenn 3 ' Cottage,” a pavilion 
of the hospital dedicated bx' Jliss Kennx’ for 
the treatment of acute infantile paralx’sis during 
the contagious stage, D 3 -son gix'es data on tiie 
results of treatment of 39 patients. 

There was 1 death. Txventx’-three patients 
remained in the hospital from one to two months; 

10 remained in the hospital from three to five 
months; 5 xvere still in the hospital or remained 
there as long as sex'en months. 

There xvere 25 complete recoveries; 3 patients 
had slight residual xveakness and 10 marked i 
residual xveakness. 

Patients xvho remained in the hospital t"0 
months or less made a complete recover 3 ' (xvithtlie 
exception of the 1 xvho died). Onh' 2 recoveries 
were reported for patients remaining more tha'’ 
txvo months. Three other patients, reniainin» 
three to five months, had slight residual xveaknes-. 
and the remaining 10 had rather pronounce 
residual weakness. [Ed. A’ote. — The importaf 
point is that in 23 of the 25 patients comp ete 
recover 3 ' took place xvithin txvo months. There 
fore only 2 of 25, or S per cent, needed treaim-'’ : 
for longer than txvo months for complete recoxep^ . 
It is apparent that most of the complete recoxeoe ^ 
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attributed to the method of treatment occurred 
in patients wih a nonparalytic form of the dis- 
ease or in persons wiio would have made a spon- 
taneous recovery.] 

Toomey ''' presents an excellent article on the 
basic considerations needed for judging thera- 
peutic resvilts in infantile paralysis. An abstract 
of this entire article would he too extensive for 
this review. But his classification of patients. 
I think, is of sufficient interest to be quoted 
verbatim. He states that persons in whom the 
virus of poliomyelitis is present can be divided 
into nine groups: 

Group I. Those who have the virus in the gastro- 
intestinal tract and who e.xhibit no symptoms. The 
number in this group will probably be great during 
epidemics. 

Group 2. Those with virus in the gastrointestinal 
tract who merely have gastroenteritis (diarrhea or 
constipation), headache or some other nonspecific dis- 
turbance and no other symptoms. 

Group 3. Those who have the aforementioned 
symptoms plus nausea and even pain in the belly. 
Groups 2 and 3 have what are termed abortive forms 
of the disease, and these patients too may be considered 
numerous. 

Group 4. Those who have symptoms and significant 
changes in the spinal fluid but no paresis or paralysis. 

Group 5. Those who in addition to the afore- 
mentioned symptoms have a positive Kernig sign (tight- 
ness of the muscles: hamstring tension of the posterior 
muscles of the hamstring group), a stiff back and no 
paresis or paralysis. 

Group 6. Those who. in addition to a positive 
Kernig and a pdsitive Brudzinski sign and a stiff back, 
have a stiff neck, some with marked opisthotonos. 
Groups 4, 5 and 6 are sometimes classified as "non- 
paralj-tic.” They have no paresis or paralysis. 

Group 7. Those who have all the previous signs 
and symptoms plus some segmental muscular paresis, 
which can be appreciated only on careful e.xamination 
— a paresis not accompanied by any functional impair- 
ment or synchronous movement. 

Patients in groups 2 to 7 inclusive arrive in a hos- 
pital for persons with contagious disease and usually 
recover within the isolation period of twent>--one days 
and are discharged cured. They rareh' need to see an 
' orthopedic surgeon ; they rarely require any physical 
.'therapy other than that received in the hospital. 

/ Group 8. Those who have all the signs and symptoms 
previously mentioned plus some obvious segmental weak- 
ness which does not fully approach paralysis and which 
.Joes not interfere with synchronous rhythmic motion. 

Group 9. Those who in addition to all the afore- 
- ■ ucntioned signs and symptoms have a tj'pical lower 
' notor neuron lesion with segmental paralysis. Years 
’ - igo it was rare that a patient got into a hospital 

miess he belonged to tliis group. .A.t the present 
'' ime, in communities which have become conscious of 

joliomyelitis conditions of diagnosis have so improved 
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that in epidemics many patients with abortive, non- 
paralytic forms of the disease and patients with paresis 
belonging in groups 2 to 7 inclusive are recognized. 
They may constitute the majority of persons that are 
admitted to the hospital during an epidemic; in one of 
the epidemics in Cleveland they made up nearly 80 
per cent of the patients, and in no epidemic have they' 
constituted less than 30 per cent. 

The patients in groups 8 and 9, those with paresis 
or paralysis, are admitted to the hospital and later cared 
for by the orthopedic surgeon and the phy'sical thera- 
peutist. In the future these will still be the only- 
patients whom these specialists will see or in whom 
they will be interested. 

Good results of any new therapy must be shown 
in the patients in groups 8 and 9. If other meth- 
ods give equally good results and are less expen- 
sive they- become the methods of choice. Patients 
within groups 1 to 7 inclusive who are given 
physical therapy- during the period of isolation 
in the contagious disease hospital no doubt hay'e 
an important bearing on the unusual recoy'eiy 
rate reported in recent epidemics. Toomej- states 
that if one has 100 patients yvith infantile paral3'sis 
of yy-hom 20 per cent are in groups 8 and 9 and 
80 per cent in groups 2 to 7 inclusive, it is knoyvn 
that 80 yvill get yvell no matter yvhat is done. 
If the entire group of 100 is treated, the recovery- 
rate is 80 per cent to start yvith — a fictitious 
rate to attribute to any- therapy. 

Lenhard.®- in reporting on the 1941 epidemic 
in Mary-land. describes a study of 296 cases of 
poliomy-elitis. Sixty--eight per cent of the patients 
made a complete recovery-. Fourteen per cent 
had slight residual yveakness. Only- 2 per cent 
had complete disability. There yvere 9 deaths. 
Treatment consisted of protective care and phy-- 
sical therapy- for yveak muscles. There yvas no 
complete immobilization of the patients or of 
the extremities. There yvas usually- continuous 
improvement of the muscles. As a rule, they- 
did not remain unchanged for three or six months 
and then shoyv increased poyver. Patients yvho 
did not recover rapidly or spontaneously- needed 
prolonged treatment for recovery- of ma.ximum 
poyver in the yveak muscles. Muscles do not 
improve in direct ratio to the degree of initial 
yveakness. They- may continue to improve for 
eighteen months in patients yvho are treated 
immediately- after the onset of the disease. Pa- 
tients seen later improy-e up to nine months. 

Rechtman describes in detail the “orthodo.x" 
sy-stem of treatment of infantile paralvsis. par- 
ticularly as carried out at the Betty- Bacharach 
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Home. This method is the same or similar to 
generally accepted modes of treatment as prac- 
ticed at the Georgia Warm Springs Foundation 
and in other places where a number of patients 
with infantile paralysis are admitted. It is the 
author’s hope to make a comparison of the results 
of- the stud}' in the Betty Bacharach Home with 
the orthodox method of treatment and the results 
obtained with the treatment introduced by Sister 
Kenny. There is a general discussion on the 
Kenny method of treatment of infantile paralysis, 
which is a recapitulation of Miss Kenny’s work. 
It is the author's impression that treatment of 
the acute phase of infantile paralysis will for 
the most part revert to the previous methods 
used at the Betty Bacharach Home and will 
incorporate those measures suggested by Miss 
Kenny that have proved of value. In either 
system, however, the final results depend on the 
expertness and the training of the person giving 
the treatment. 

Key compares the Kenny and the orthodox 
method of treatment of infantile paralysis. He 
discusses Miss Kenny’s and the orthodox con- 
ception of spasm, incoordination and mental alien- 
ation. He concludes; 

The most important difference between the Kenny 
and the orthodo.’c methods of treating poliomyelitis is 
that in the Kenny method emphasis is placed upon 
muscle spasm as the most important feature of the 
disease and efforts are made to relieve this spasm by 
hot fomentations, while in the orthodo.': method flaccid 
paralysis of muscles is considered the most important 
feature of the disease and efforts are made to protect 
and restore function to the paralyzed muscles. The 
other two symptoms which are’ stressed by Miss Kenny 
(incoordination and mental alienation) are recognized 
under different names, but are treated in much the 
same manner under each method. However, we be- 
lieve that early active e.xercise of muscles is harmful 
and tends to prolong the stage of tenderness and con- 
tracture and we do not begin our muscle training 
until these symptoms have subsided, while Sliss Kenny 
begins her muscle training as soon as possible after 
the diagnosis of poliomyelitis is made. We also con- 
sider splints a useful adjunct to our treatment where 
they are indicated. 

The symptoms which !Miss Kenny calls muscle spasm 
are recognized and treated in the orthodo.x method, 
but they are called rigiditj- and muscle contracture and 
are treated by immobilization in splints or casts to 
relieve the pain and prevent contractures and the 
development of deformities. In anticipation of the 
criticism that even though orthodox treatment has 
recognized the so-called muscle spasm it has failed to 
emphasize and treat this symptom, I wish to state that 
rest is probably the most important therapeutic measure 
in our armamentarium and that in order to put a 
muscle at rest we immobilize the part. Consequently, 
we treat the tender, painful, contracting muscles by 
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rest This is obtained by our splints or casts. I 
reason we have not emphasized these symptoms is tl 
they tend to subside when the limb is put at rest. 1 
tendency of the muscles to contract (so-called mus 
spasm) subsides when the pain and tenderness d 
appear and if deformities are prevented this sympt 
is rarely an important problem under orthodo.x tre 
ment. It has not been emphasized because it subsic 
spontaneously. 

Key describes his conception of the standa 
treatment of infantile paralysis. He calls it ; 
economical or common sense method and cit 
the under-water gj-mnasium of Lowman and t' 
institute at M^’arm Springs and the prolong 
protection of paralj-zed muscles, combined wi 
intensive physical therapy, as practiced by tl 
Kendalls in Baltimore, as variations of the stan 
ard method. He cites twenty-eight reasons wl 
the orthodo.x method described b}' him is superii 
to the Kenny treatment of poliomyelitis, h 
severely criticizes the statistics which show cun 
for 80 per cent of patients receiving the Kenr 
treatment as compared with 12 per cent receivin 
orthodox treatment, according to McCarrolI 
figures. The 80 per cent in the Kenny seric 
include all the patients who make a spontaneor 
recovery. He declares that the proponents c 
the Kenny method do not recognize spontaneou 
recover}-. The percentage cited by McCarro 
include patients who had residual paralj-sis o 
sufficient degree to cause them to go to a hospita 
for treatment, and no temporarily paralyzed pa 
tients were included in the group. 

Bohnengel describes the Kenny concept o 
infantile paralysis and states that psychobiologii 
disorganization coexists with an anatomic-physio- 
logic disorganization in acute infantile paralysis. 
He states: 


Although the Minneapolis group has never denied 
the occurrence of paralysis, they have, apparoHh 
under the influence of Miss Kenny, tended to minimize 
its importance in the clinical picture of infantile 
paralysis. This tendency undoubtedly arises from t -e 
realization that nothing is to be accomplished by treat 
ing a sj-mptom which is the direct result of an v 
reversible structural lesion, whereas there is much to 
gained by focusing attention on a reversible symptom 
which has proved amenable to treatment. The 
however, to minimize the importance of paraly5i» ■ 
been unfortunate. It has helped create a 
versial situation in which much energy is being 
pended to prove on the one hand that paralysis 
the other that “mental alienation” is the disabling y 
tom, whereas the essential problem is to what «ten 
plays a role. Nevertheless, much new data 
resulted from this controversy, and it is incrca. 
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apparent that tlic arguments arc inucli more in agree- 
ment tlian are their respective proponents. Although 
there is sufficient well substantiated evidence that both 
symptoms do exist, there arc many wide gaps in our 
knowledge of each. 

Tlic crux of the whole controversy over the Kenny 
concept lies in the fact that one group of observers, 
principally the ^finneapolis group, is using ps 3 -cho- 
biologic methods of obscr\-ation, experimentation and 
treatment and therefore brings into view only those of 
phenomena which e.xist at the psychobiologic level of 
organismic integration. The other group, using more 
purely phj-sical methods of study, brings into its field 
of vision only those phenomena which exist at the 
anatomic-physiologic level of organismic integration. 
Both groups tend to lose sight of the fact that the two 
symptoms may be coexistent not only in the same in- 
dividual but in the same muscle. It is important to 
subject the method of procedure to critical studj- before 
attempting an evaluation of the facts, a principle some- 
what more rigidlj- adhered to in laboratory investiga- 
tions than in clinical investigation. 

Paralytic Scoliosis . — Farkas gives an ex- 

cellent description of the earh- clinical manifesta- 
tions of paralytic scoliosis. He describes in 
detail the mechanical factors entering into the 
formation of the different cun-es. He states 
that a few weeks or months after the onset of 
infantile paralysis the spine discloses changes 
representing a pathologic entity — the paraUdic 
spine. It is necessary- to speak of paral 3 'tic spine 
instead of scoliotic spine since at the onset there 
is no lateral deviation; but the spine discloses 
significant features, as follows : 

1. At the onset we observe enlargement of the inter- 
vertebral spaces, followed later on by dullness and 
cloudiness ; the border lines between discs and vertebrae 
are effaced; and the spaces themselves become uneven 
and appear markedly narrowed. Ossification of the 
epiplwseal ring starts in some cases as early as the 
age of four; the process is very irregular, and the 
ossification is bulkj- and confluent. Minute or larger 
calcium deposits appear in the intervertebral spaces. 
This process may last for years, accompanied by general 
bone atrophy ; in many cases after a couple of jears 
the process apparently heals spontaneously. 

2. Functionally, the parah-tic spine is characterized 
by a high degree of flexibilitj- and compressibility. 
Because of the increased mobility, univerteberal or seg- 
mental rotations appear first without any lateral devia- 
tion. Due to the flexibiliw, forward-backward tilting 

• of one or more vertebrae occurs with the disappear- 
ance of thoracic kyphosis and lumbar lordosis. As a 
result of the increased mobilitj’ and compressibility — the 
. prime factor in the formation of scoliosis — a translator}- 
shift of the vertebrae appears. 

The paralytic spine is the pathological condition pre- 
ceding paralytic scoliosis. The scoliotic curve requires 
usually from four to five years before reaching its final 
form. Prior to this, the side of the convexity and the 
direction of the rotation may change several times. The 
rotation and compression of the spine are the chief 
: factors in preparing the way for paralytic scoliosis. 

The rotation is brought about by faulty mechanics of : 
;-,(a) the peh-is (pelvic rotation); (b) the thora.x and 

103. Farkas, A. : Paralytic Scoliosis, J. Bone & 
'Joint Surg. 25:581-612 (July) 1943. 


shoulder girdle (thoracic rotation) ; and (c) the respi- 
ration. 

In pelvic rotation, all spinous processes point to the 
same side of the body. In thoracic rotation, the thoradc 
and the lumbar spinous processes point in opposite direc- 
tions. 

The cause of rotation is the pathological -imbalance 
between the two sides of the body carrying out rotary 
motions of different degrees during the performance of 
the daily routine, especially during locomotion. The 
physiological imbalance, present in every human being, 
takes advantage of the decreased resistance of the rotary 
system of the spine — that is, damage of the discs — and 
causes the predominance of the right thoracic, left 
lumbar curves. 

Paralytic scoliosis is brought about by the imbalance 
between the two sides of the body exerted on the 
paralytic spine. Paralytic scoliosis can be differentiated 
from scoliosis of any other etiology by the uniform 
density of the spine in the roentgenogram, by the ex- 
cessive and early rotation of the vertebrae, and by the 
temporary concave rotation. 

Curves resulting from pelvic rotation, except for the 
sitting curves, have a far better prognosis than the 
thoracic curves, especially if the latter are associated 
with respiratory disturbances. 

Operations . — Girard presents another meth- 

od designed to lessen the disabilit)' brought about 
b%- fixed paralytic pelvic obliquity. In 3 cases 
he transplanted the origin of the hamstrings on 
the low side of the pelvis to the symphysis pubis. 
This transplant apparently lengthened the arm 
of the lever on which the adductors functioned 
and thereby increased their strength, necessarj’ 
for better pelvic balance. He points out the 
importance of correcting the pelvic obliquity 
before attempts are made to correct the scoliosis 
of which the pelvis is a part. [Ed. ETote. — In 
true fixed parahtic pelvic obliquit}- no one opera- 
tive procedure will fulfil all requirements neces- 
sarj- for restoration of anatomic alinement. There 
is alwaj's as much fixation above the pelvic level 
as there is below. In the majoritj- of cases the 
abductors are contracted on the low side of the 
pelvis and the adductors and the lateral trunk 
group are contracted on the high side of the 
pelvis. In persons in whom this deformity has 
existed over a long period I do not believe it 
is possible to restore anatomic alinement bj- any 
operative procedures. There are too many wide- 
spread structural changes. These patients can 
be helped by improving the faulty distribution 
of weight of the superstructure. This can be 
accomplished by shifting the femoral shaft on 
the high side of the pelvis toward the midline 
by subtrochanteric osteotomy and shifting the 
femoral shaft on the low side of the pelvis in a 
lateral plane by subtrochanteric osteotomp-. These 

104. Girard, P. M. : Paralytic Pelvic Obliquity: 
Transplantation of Origin of Hamstring Muscles to 
Symphysis Pubis, J. Bene S: Joint Surg. 25:169-176 
(jan.) 1943. 
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procedures do not in anj- sense correct the scolio- 
sis and tlie obliquity of the pelvis, but they do 
enable the patient to walk with less effort and in 
a more orderly manner.] 

Billig and van Harreveld make a prelim- 
inary report on a new aspect of reinnervation 
of muscles, which heretofore has not been pre- 
sented. This work is based on the fact that more 
than a normal amount of muscle can be innervated 
by a nerve by causing the motor axons to divide 
more extensiveh' than the}' normally do and thus 
to innervate paretic muscle tissue. He states 
that a regeneration of nerve fibers in general 
is accompanied by branching. The first opera- 
tion was on a 16 year old boy, who had a three 
year history of poliom}-elitis. with residual drop 
foot on one side. It was carried out approxi- 
mately two years prior to the time the article 
was written. The treatment consisted in crush- 
ing motor branches of the peroneal nerve. This 
was done with a Kelly clamp placed as close to 
the innervation as possible. This operation, of 
course, resulted in complete paralysis of the in- 
volved muscles until the time the motor axons 
had again grown out from the point of interrup- 
tion and established contact with the muscle 
fibers. This regeneration required appro.ximately 
hvo months. Immediately after the operation a 
short drop foot brace was applied, and no phys- 

103. Billig, H. E.. and \'an Harreveld, A.: A New 
Aspect of Muscle Reinnervation : A Preliminarv Re- 
port, U. S. Nav. M. Bull. 41:410-414 (March) 1943. 


ical therapy was given. He states that at tl 
present time the boy has full functional pows 
in the leg and foot — that the atrophied musck 
have regained their size so that external met 
surements of the leg’s circumference closely a) 
jjroximate that of the unaffected leg. In 1 othe 
case in which there was involvement of bot 
lower extremities the femoral nerve was crushe 
as near the nerve as possible and the tibial nerv 
was crushed in the popliteal region. No physict 
therap}' was given for three months. B}' thi 
time the muscles had recovered more powe 
than had been present prior to operation. Th 
authors state that the patient has gained suf 
ficient strength to walk correctl}' without a brace 
which was necessary prior to operation. Oni 
hundred and two additional operations have beer 
done, the data on which are not complete. 

The open incision has been largely replaced b} 
manual metbods, in which the muscles are vigor- 
ously kneaded by smooth blunt instruments, par- 
ticularly in the area where the motor axons enter 
the muscle. In the first patient on whom this 
was done the postoperative course approximated 
that for direct interruption of the axons. Nine 
months later his muscular power was slightly 
greater than that previous to the time of treat- 
ment. The advantage of manual pressure over 
actual crushing is that all the motor axons are 
not interrupted and temporary total paralysis 
does not result. It was estimated that the rate 
of reinnervation was 4 mm. a day. 


(To Be Continued } 
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EXPERIMENTAL TOURNIQUET SHOCK WITH PARTICULAR 
REFERENCE ' TO THE TOXIC FACTOR 

A METHOD OF PRODUCTION ELIMINATING THE INFLUENCE OF GENERAL ANESTHESIA 

AND NERVOUS IMPULSES 
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In any experimental study of sliock, siinplicitj’ 
and uniformity of production are admitted!}’’ 
essential factors. We agree with Allen and 
Moon - that the tourniquet technic probably 
meets these requirements more easily than any 
other method, such as trauma to a hindlimb, 
burning, intestinal manipulation or hemorrhage. 
Nevertheless, the serious criticisms of the 
influence of anesthesia and of nen’ous impulses 
in the production of experimental shock have 
been applicable to practically all tourniquet 
methods heretofore used. It seemed desirable 
in our study of the problem to overcome these 
objections as much as possible before attempting 
to gather evidence either for or against any of 
the three currently accepted theories as to the 
cause of shock : (a) local loss of circulating fluid 
(Blalock and Duncan,® Parsons and Phemister,^ 
Wilson and Roome ® and Mann and Mann and 

♦ Graduate School Fellow in Surgerj-, University of 
Illinois College of Medicine. 
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Essex ; (b) absorption of a toxic substance 
from injured areas (Dale and Laidlaw and Dale, 
Laidlaw and Richards," Cannon and Bayliss and 
Cannon,® Green and Green and Bielschowsk}- ® 
and Scudder ; (c) effect of nerv'ous im- 
pulses (Phemister and associates,^^ Crile and 
Lower,*® Cooper,*® Simonart,** O’Shaughnessy 
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and Slome and Freedman and Kabat*®), 
Because of its simplicity and uniformity, the 
tourniquet method of producing' shocic is highly 
desirable, but it requires prolonged anesthesia, 
for dogs sometimes as long as twenty-four 
hours, to overcome the severe pain produced 
by the tourniquet while the experiments are 
being done. Often, anesthesia of such duration 
alone is sufficient to kill a dog. It was found 
practicable to produce severe shock in dogs by 
modifying the tourniquet method and eliminating 
the influences of anesthesia and nervous impulses. 
A description of the method follows. 

METHODS AND RESULTS 

Production of Shock , — With the animals under anes- 
thesia induced by intraperitoneally administered pento- 
barbital sodium (32 mg. per kilogram of body weight), 
the spinal cord was completely divided between the 
thoracic and the lumbar region in a series of 10 dogs. 
By the second day the dogs were recovered sufficiently 
to take food and water. On the third or fourth day the 
hair was clipped and shaved over the left hip and the 
area scrubbed gently with 70 per cent alcohol. A square 
of gauze moistened with alcohol was placed over the 
area, its center being directly over the femoral 
trochanter, which is subcutaneous at that point. A thin 
sterile nail about 2)4 to 3 inches (6 to 8 cm.) long, with 
its tip filed to a sharp point, was driven with a hammer 
through the gauze into the trochanter, the nail pointing 
distally and oblique to the shaft of the femur. Two 
to three turns of thin rubber tubing, such as is used for 
intravenous infusions, were wound tightly around the 
thigh at the groin above the nail, which prevented the 
tourniquet from slipping out of place; the ends of 
the tourniquet were tied together with cord. Previous 
section of the spinal cord obviated the necessity of 
anesthesia during or subsequent to this procedure. The 
tourniquet was sufficient to shut off all circulation to 
the hindlimb, so that no appreciable swelling occurred 
while the tourniquet was in place except in 1 or 2 
instances. In these cases there might possibly have been 
some flow of blood through the femur or damage to 
perforating arteries in the femur by the nail in the 
interral before the tourniquet could be applied, since 
it seemed that in 1 case at least the leg was swollen 
immediately after the tourniquet was applied, and at post- 
mortem examination a blood clot was found beneath 
the skin. Ischemia of the hindlimb was maintained 
for from nine to twenty hours, after which the 
tourniquet was released. The dogs then rapidly entered 
into a state of shock, and all died. No evidence of 
infection was noted in the limb at the site of the 
puncture made by the nail. Blood pressure was 
determined before and periodically after release of^ the 
tourniquet in the femoral arteiy of the right hindlimb. 
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by the intra-arterial sphygmomanometer method 
blood samples were simultaneously taken for determi 
tions of speeific gravity (the falling drop metho 
hematocrit value and pyruvic acid. Changes in 1 
rectal temperature were also recorded. 

Much effort has been expended in expe 
mental work on shock to determine pathogn 
monic signs, but at the present time it is general 
agreed that the only sign that is common to ; 
types is a sustained fall in blood pressure 
Other signs, such as hemoconcentration, increa 
or decrease in specific gravity of the serum, ri 
or fall in body temperature and tachycardia, vai 
with the type of shock. After application of tl 
tourniquet and up to the time of its release tl 
dogs appeared to be normal, except, of cours 
for paralysis of the lower part of the body an 
its effects, such as urinary and fecal incontineno 
They appeared to be alert; they took food an 
water, and their respiratory rate, pulse rate an 
blood pressure were within normal limits. Jus 
prior to the release of the tourniquet, the blooi 
pressure was taken and was found to rang: 
between 90 and 120 systolic in the 10 dogs o 
this series. These figures compare well vitl 
those reported as normal (90 to 120) b) 
Parkins,^^ in a study of the normal blood pr^' 
sure in dogs, determined by the intra-arterial 
needle puncture method. 

Although the manifestations of tourniquet 
shock in dogs have been reported previously, our 
findings will be listed, at least in slight detail, to 
indicate that section of the spinal cord did not 
alter significantly' the development and the^ type 
of shock following release of the tourniquet- 
After release of the tourniquet all dogs inrnie- 
diately' became restless. Within ten or fifteen 
minutes, the blood pressure fell 10 to 20 m®- 
of mercury and then rose, but in the animals o 
this series it never reached the normal 
which was determined for each dog just prior o 
release of the tourniquet. Then there v'us n 
gradual fall until death occurred, on an 
two to two and one-half hours after 
the tourniquet. Usually within an hour 
was noticeably lethargic and began to ^ ' \ 
muscular twitchings in various parts of the 
However, the dog remained responswe ® ' 
least one-half hour before death, and 
were present almost to the point of deal . 
pulse, which before release of the tourniquet ^ 
strong and full, with a rate of 80 per minti 

17. Parkins, W. M.: Observations on P'.tect 

Arterial Determination of Blood Pressure in , 
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became rapid after release of tlie tourniquet and 
gradualh- became ■weaker, thready and more 
rapid, until it was practically impalpable one-half 
hour before death, when the rate was usually 
about 140 per minute or more. To obtain blood 
pressure readings when tlie pulse was impalpable, 
it was our policy to cut down on the femoral 
arterj- in the thigh and insert tlie needle under 
direct vision. Respiration, which was normal to 
begin with, became noticeably more rapid imme- 
diatety after release of the tourniquet. It showed 
a tendenc}’ to return to normal and then gradu- 
■ ally became more rapid and more shallow, until 
just before death breathing was deep and gasp- 
ing, with retraction of the trachea. The heart 
may continue beating after respiration has ceased. 
Hematocrit determinations usually showed pro- 
gressive increase in packed ceii voiume, while 
the specific gravity of the serum, as a rule, 
decreased (table). 

The pyruvic acid level of the blood showed no 
' significant change. The girth of the leg before 
and after release of the tourniquet was measured 
r 2 inches (5 cm.) above the knee; the average 
■ increase in circumference measured about 0.5 cm. 
Comparative weights of the two hindlimbs, deter- 
mined bj' a method to be described, averaged 
21 Gm. per kilogram increase of body weight. 
Therefore, the average gain in weight in the con- 
stricted extremity represented 2.1 per cent of the 
. ■ bod}' -weight. Occasionalty a dog had a hemor- 
• rhagic bowel movement just before death and 
. spontaneously expelled a concentrated urine. 

• Rectal temperatures showed a slight rise of 0.5 
- to 1 F. from the time of release of the tourniquet 
• . until death. Gross and microscopic observations 

at necropsy agreed with obsen-ations recently 
reported (Moon,- Blalock and Duncan®). The 
; spleen was contracted, the liver, lungs and 

• kidneys congested and the adrenal glands and the 
large bowel hemorrhagic. The data on these 

" experiments are shown in the table. 

EXPERIMENTS RELATED TO THE PATHO- 
GENESIS OF TOURNIQUET SHOCK 

. (testing for toxins by 

CROSS transfusion) 

", As will be discussed later, the amount of 
..ty plasma lost into the dog’s hindlimb after applica- 
. ■ ^ :ion and release of the tourniquet was onlj- 2.1 
, ';',per cent of the body weight. Since this amount 
s not considered sufficient to account for death 
,,' 3 n that basis alone, we decided to investigate 
'"'tyhe possibility of toxemia as a cause of death. 
L)niph collected from the thoracic ducts of ani- 
'Aials suffering from crush injur)- has already 


been found to be toxic (Blalock”). From a 
stud)’’ of blood which had been removed from 
a dog dying from tourniquet shock it appeared 
to us that blood drawn from the general circu- 
lation would be too dilute to demonstrate tox- 
icity. We therefore adopted methods to test 
the blood removed directly from the femoral 
vein draining tlie leg from which the tourniquet 
had been released. 

These experiments, though entirely of a pre- 
liminary character, are reported now because 
exigencies of war have prevented their com- 
pletion. 

Experi-ment 1. — The spinal cord of each of 2 dogs 
■v\-as cut at the level of the lowest dorsal vertebra. 
After a lapse of three days for recovery from the 
chordotomy, 1 dog was given 5 mg. of heparin per kilo- 
gram of body weight, and a tourniquet was applied for 
sixteen hours. Cannulas were then inserted into the 
femoral vein above the tourniquet in both directions. 
After a similar dose of heparin was given to the other 
(control) dog, caimulas were placed in a femoral vein, 
one in each direction, and the tubes connected so that 
a cross transfusion could be performed from the limb 
to which the tourniquet had been applied to the limb of 
the control dog. The tourniquet was then released and 
cross circulation established benveen the 2 dogs. The 
blood pressure was 98 for the dog which had been sub- 
jected to application of the tourniquet and 90 for the 
other dog at the beginning of the transfusion. After fiftj- 
minutes the pressure was relatively unchanged but the 
rate of flow had decreased, perhaps because of partial 
clotting. With a sj-ringe blood was then withdrawn from 
1 animal and injected into the other. Only about 50 cc. 
had been interchanged by this method before the dog 
to which the tourniquet had been applied showed serious 
evidence of shock. It died one hour and fifty seconds 
after release of the tourniquet The dog which received 
blood from the shocked dog died two hours and thirty 
seconds after the cross transfusion was started. In- 
abilitj- to determine just how much blood was inter- 
changed is undesirable, even though a blood pressure 
of 90 for each animal before transfer of an equal 
quantity (measured by syringe) of blood is fairly good 
evidence that the shock in neither dog was due to loss 
of blood. Nevertheless, it was decided that in additional 
experiments the amount of blood transferred from 1 dog 
to another must be accurately measured. 

Experiment 2. — Two dogs were prepared, as de- 
scribed previously, by chordotomy, from which they 
recovered. A tourniquet was applied to the hindlimb of 
1 and left in place for sixteen hours. The femoral 
Vein was cannulafed above the tourniquet, which was 
then released, and the blood was collected in a sterile 
bottle, until the dog died Uvo hours and ten minutes 
later. Approximately 800 cc. of blood was collected, 
while the dog was being given transfusions of the same 
Amount of compatible heparin-treated blood through a 
Superficial vein in the opposite hindlimb. The blood 
Was stored overnight in a refrigerator, and the plasma, 
which amounted to 430 cc., was siphoned into a sterile 
Vacuum bottle. It was given to a normal dog (whose 
blood was found to be compatible by blood-grouping and 

19. Blalock, A.: A Study of Thoracic Duct Lymph 
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cross-matching tests) over a two hour period, while 
200 cc. of blood was withdrawn to eliminate any 
deleterious effect from the large amount injected. The 
pulse gradually increased in rate and became weaker; 
the animal died five hours later. The obserr-ations at 
necropsy were similar to those in dogs which had 
died after release of the tourniquet. To the 500 cc. 
of cells which remained, 200 cc. of isotonic solution 
of sodium chloride was added, and this mixture was 
rapidly given to a third dog after 500 cc. of blood was 
withdrawn through an intra-arterial puncture of the 
femoral artery. This dog did not go into shock but it 
remained perfectlj’ well ; this indicated that there was 
no hypotensive factor in the cellular fraction. 

Experimeitt 3. — Section of the spinal cord at the 
lowest thoracic vertebra was performed on 2 dogs of 
about equal weight One dog was given 5 mg. of 
heparin per kilogram (to prevent thrombosis of tlie 
veins of the leg while it was being constricted), and a 
tourniquet was placed around the hindlimb for sixteen 
hours. At the end of this period a cannula was in- 
serted in the femoral vein of the dog with the tourniquet 
and in the femoral vein of the control animal. By 
means of a three way stopcock blood was withdrawn 
from the ischemic leg (after the tourniquet had been 
released) and injected into the control dog. An equal 
amount of blood was removed from the control dog and 
injected into the dog to which the tourniquet had been 
applied. A cross-matching test, performed previously, 
had revealed that the blood of the 2 animals was 
compatible. 

The amount of blood exchanged over a period of two 
hours and fiftj'-Uvo minutes was 280 cc. After that 
time the dog to which the tourniquet had been applied 
died. The control dog died one hour and thirty-five 
minutes later. 

Experiment 4. — The spinal cord of a male dog 
weighing 8.6 Kg. was cut at the lowest dorsal vertebra, 
and after allowance of four days for recovery of the 
animal a tourniquet was applied at the base of a hind- 
limb. Five milligrams of heparin per kilogram was 
given to minimize thrombosis of the veins in the limb. 
Sixteen hours later the dog was given 5 mg. of heparin 
and 3 mg. QAs grain) of morphine per kilogram and 
cannulas were placed in the femoral vein above the 
tourniquet as well as in the femoral vein of the normal 
limb. Another dog (normal), which weighed 6 Kg., 
was given 5 mg. of heparin and 5 mg. (Ida grain) of 
morphine per kilogram; with the animal under procaine 
' hydrochloride anesthesia a cannula was put into the 
. ■ femoral arteiy on one side and into the vein on the 
other. The tourniquet was then released from the other 
dog, and cross transfusion, with a syringe was begun 
immediately, at a rate of 175 cc. of blood per hour. 
The dog to which the tourniquet had been applied died 
two hours and twentj- minutes after the tourniquet was 
released ; a total of 410 cc. of blood had been transfused 
into each dog. After death the hindlimbs and the pelvis 
were resected and the pelvis split exactly in the midline, 

' after a method described by Blalock for determining 
‘ the gain in weight in an extremity following trauma. 

= • • The gain of weight in the constricted limb was only 
60 Gm. which represented only 0.7 per cent of the 

' 20. Blalock, A.-. Experimental Shock; The Cause of 

.'^..Jtlie Low Blood Pressure Produced by Muscle Injury, 
:^ •/'.*\rch. Surg. 20:939 (June) 1930; Experimental Shock, 
...’i'' , South. M. J. 23:1013, 1930. 


total body weight, an amount entirely too small to 
e.xplain death from the standpoint of loss of plasma. 

Thirty minutes after the transfusion was begun the 
pulse rate of the control dog, which was 35 before 
the transfusion was started, rose to 72 and became 
irregular. At the end of one hour it was 36 and 
regular; it remained normal or- nearly so for the next 
few hours. However, the animal died tu-elve hours 
after the cross transfusion was begtm. Autopsy re- 
vealed shrinkage of the spleen, pallor of the mucous 
membrane and hemorrhagic congestion of the mucous 
membranes of the intestine. Cross-matching tests had 
previously revealed that the blood of the 2 animals 
was compatible. 

Experiment 5. — ^The spinal cord of a 13 Kg. dog was 
cut at the lowest dorsal vertebra, and after three days 
for recovery a tourniquet was applied at the base of 
a hindlimb. Five milligrams of heparin per kilogram 
was given to minimize thrombosis of the veins in the 
limb. Sixteen hours later the dog was given 4.6 mg. 
(.Mz grain) of morphine and 5 mg. of heparin per 
kilogram, and cannulas were placed in the femoral vein 
above the tourniquet as well as in the femoral vein of 
the normal limb. Another dog (normal), weighing 
6 Kg., was given 5 mg. of heparin and 5 mg. (^2 grain) 
of morphine per kilogram of body weight ; with the ani- 
mal under procaine hydrochloride anesthesia cannulas 
were put into the femoral artery on one side and into the 
vein on the other. The blood pressure and the pulse rate 
of the dog which had been subjected to application of 
the tourniquet were 120 and 44 respectively; of the 
control dog, 120 and 42. Cross transfusion was not 
begun for ten minutes. .Almost immediately after 
release of the tourniquet the pulse rate of the shocked 
dog increased ; it was 88 per minute eight minutes after 
release. Blood was slowly withdrawn at the same 
rate from each dog (beginning ten minutes after release 
of the tourniquet) and transfused into the other. The 
amount of blood transfused from each dog into the other 
was about 130 cc. per hour (by syringe). The clotting 
time for each dog remained slightly over thirty 
minutes; hence there were no difficulties from clots. 

After two hours the shocked dog had a blood pressure 
of 60 and a pulse rate of 110; at three hours the blood 
pressure was 28 and the pulse rate 155. It died four 
hours and ten minutes after release of the tourniquet; 
a total of 588 cc. of blood was transfused into each dog. 
After two and one-half hours the blood pressure of 
the control dog was 100 and the pidse rate 90; after 
four hours they were 105 and 85 respectively. This 
dog became pale and lethargic and appeared in shock, 
although its pulse was always full. It began improving 
almost immediately after cessation of the transfusion 
and by the next morning was completely recovered. 

COMMENT 

Method 0/ Producing Shock . — Next to hypo- 
tension, hemoconcentration has been considered 
by some investigators to be the most impor- 
tant sign of shock. If hemoconcentration 
means loss of circulating fluid, then, accord- 
ing to the theor}’ of local loss of circulating fluid 
as the primarv' cause of shock, the degree of 
hemoconcentration, barring such variations as 
individual susceptibility, should be a direct indi- 
cation of the severity of shock. This is not true, 
as the sign itself is not present in all cases of 
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sliock and hematocrit readings fully as high as 
tiiose which occur with the severest form of 
shock can be obtained with such procedures as 
intraperitoneal injection of dextrose without 
leading to a fatal issue.^' This would indicate 
the presence of anotlicr factor in the causation 
of certain types of shock, allliough it is obrdous 
that frequently, indeed, loss of plasma alone is 
sufficient to cause death. Death from tourni- 
quet shock could be explained on the basis of a 
widely distributed toxin arising from the is- 
chemic limb and acting on the vital organs, with 
lethal results. Blalock has already shown that 
the Ij-mph draining from a crushed limb (ex- 
perimental obsen-ation) is toxic. The similar- 
ity between the pathologic systemic effects of a 
crushed limb and an ischemic limb is apparent 
but by no means absolute. 

After the report of Govier and Greer -= on the 
prolongation of survi\'al time by administration 
of thiamine hydrochloride to dogs shocked by 
repeated hemorrhages, it might appear that a 
pyruwc acid compound which Peters and Peters 
and Long°^ have shown is an especially impor- 
tant carboh 3 "drate catabolife of nerv'e tissue 
would be important in the pathogenesis of shock 
itself : hence the reason for determining the py- 
ruvic acid blood levels periodically during the 
course of shock. However, no significant alter- 
ation in the pyruvic acid content of the blood 
was noted. 

In a few preliminary studies in which the 
tourniquet was left in place for less than nine 
hours some of the dogs recovered. The con- 
striction was thereafter always maintained for 
longer than nine hours. Wilson and Roome ® 
obtained death in 100 per cent of their animals 
after constriction for more than six hours ; 
Swingle and associates reported that 96 per 
cent of their animals subjected to constriction 
for five hours died in shock. These investiga- 
tors used a slightly different method of keep- 
ing the tourniquet in place, but all of them 

21. Swingle, W. W.; Remington, J. W.; Kleinberg, 
W.; Drill, V. A., and Eversole, W. J.: An Experi- 
mental Study of the Tourniquet as a Method for Induc- 
ing Circulatory Failure in Dogs, Am. J. Physiol. 138: 
156, 1942. 

22. Govier, W. M., and Greer, C. Ikl.: Studio on 
Shock Induced by Hemorrhage : I. Effect of Thiamin 
on Survival Time, J. Pharmacol. & Exper. Therap. 
72:317, 1941; II. Effect of Thiamin on Disturbances 
of Carbohydrate Metabolism, ibid. 72:321, 1941; III. 
The Correlation of Plasma Thiamin Content with 
Resistance to Shock in Dogs, ibid. 77:40, 1943. 

23. Peters, R. A. ; The Biochemical Lesion in Vitamin 
Bi Deficiency: Application of Modem Biochemical 
Analysis in Its Diagnosis, Lancet 1:1161, 1936. Long, 

C., and Peters, R. A.; Pyrumte Oxidation in Brain: 
Er-idence Derived from Metabolism of a-ketobutync 
Acid, Biochem. J. 33:759, 1939. 


employed anesthesia produced with barl 
compounds for long periods of time. Fat c 
seemed to survive longer after release of 
tourniquet than dogs of average weight. ‘ 
length of time over nine hours that the tou 
quet remained in place did not seem to bear 
relationship to the rapidity with which sh 
and death resulted after release of the tou 
quet. The survival time following release of 
tourniquet averaged two hours and thirtj--f 
minutes and varied between two and four hoi 
Seldom did thrombosis of the vessels of the 
occur, though they were constricted for as 1( 
as nine to twenty-four hours. 


It is difficult to correlate the results of ( 
experiments (i. e., production of toumigi 
shock in animals which had preliminary’ seed 
of the spinal cord for anesthesia) with the : 
suits of experiments of Freedman and Kabal 
who traumatized the hindlegs of cats to prodt 
shock and came to the conclusion that sho 
was effectively prevented in such experimei 
by preliminary section of the spinal cord at t 
level of the uppermost lumbar vertebra. In 
experiments release of the tourniquet after 
had been in place for nine hours or more ^n^■aI 
ably resulted in death, even though our anima 
had had preliminary' section of the cord. Tt 
only explanation would be that there is possibi 
a greater difference in the pathogenesis of tb 
two types of shock (i. e. tourniquet and crush 
than is supposed. 

The statement of AUen,^ that the most inten 
sive and rapidly’ fatal shock _ (produced by tb 
tourniquet method) is accompanied by the leas 
local exudation, has been corroborated by others 
In the present series of animals the increase w 
weight of the ischemic extremity’ after deam 
(resulting from release of the tourniquet), 
determined by the method (described by Ba 
lock "'’) of sectioning the body’ through t ^ 
lower part of the back and comparing t e 
weights of the two sides, was 2.1 per cent o 
the body weight. . 

From the reports of others on the amount 
loss of plasma required to produce death m an! 
mals, it is obvious that the loss, amounting 
2.1 per cent of tire body weight, into the 
chemic extremity in our experiments is ms 
ficient in itself to cause death. _ For ^xamp ■ 
in some experiments dealing with l,,. 

of loss of blood required to produce death, J 
son and Blalock =‘ found that “the average . 
of fluid that produced death, expressed m H 


Johnson, G. S., and Blalock, A.- 
: IX. A Study of Effects of the Loss 
, of Blood Plasma and of Red Blood C - 
22:626 (April) 1931. 
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centages of body weight, was 3.2 per cent plasma 
and 0.85 per cent whole blood or a total of 4.05 
per cent.” In their experiments the average 
inter\'al between the first bleeding and death was 
six hours and thirty-four minutes. 

Since we found that in shock produced by 
ischemia of the hindlimb the nervous factor did 
not play a primary role and that in most cases 
the local loss of circulating fluid was also insuf- 
ficient to explain shock and death, the next most 
plausible explanation appeared to be toxemia. 

Role of Toxins in Production of Toitrniqitef 
Shock, as Revealed by Cross Transfusion . — 
After a review of the literature on this phase 
of the work, experiments were designed to test 
this hypothesis. Much work has been done 
along this line, but apparently valid criticisms 
can be brought against much of it. It is not 
our purpose here to review the literature, which 
has been reviewed well by others (Moon,- Bla- 
lock,^ Wiggers,-= Scudder ; we intend only 
to comment on a few experiments which have a 
direct bearing on our own. Ebbecke showed 
that cytoplasmic substance, released from cells 
as a result either of functional activity or of 
any kind of irritation to the cells, causes dilata- 
tion of adjacent capillaries; moreover, the re- 
sponse of endothelium to cytoplasmic substance, 
to metabolic substance and to metabolic products 
is like that resulting from lack of oxygen. 
Green and associates ® have isolated a substance 
in normal muscle which produces shock 
and death in small animals. Griffith-' has ob- 
tained a toxic substance from lymph collected 
from a burned area, and, as stated previously, 
Blalock has recently found a substance in the 
lymph of the thoracic duct of dogs with trauma- 
tized hindlimbs which is capable of causing death 
when injected into a normal dog. Dragstedt 
and Mead,-® Kendrick, Essex and Helmholz,-^ 
Best and Solandt and Coonse and associates 
have all obtained substances with hypotensive 

25. Wiggers, C. J. : The Present Status of the Shock 
Problem, Physiol. Rev. 22:74, 1942. 

26. Ebbecke, cited by liloon.^ 

27. Griffith: Unpublished data; personal communica- 
tion to Blalock. 

' 28. Dragstedt, C. A., and Mead, F. B. : A Pharraa- 

' cologic Study of the Toxemia Theory of Surgical 
/ Shock, J. A. M. A. 108:95 (Jan. 9) 1937. 

' 29. Kendrick, D. B.; Essex, H. E., and Helmholz, H. 

' F. ; An Investigation of T rauraatic Shock Bearing on 
the Toxemia Theory, Surgerj- 7:753, 1935. 

30. Best, C. H., and Solandt, D. Y. : Studies in 
Experimental Shock, Canad. M. A. J. 43:206, 1940. 

/ 31. Coonse, G. K.; Foissie, P. S.; Robertson, H. F. ; 

and Aufranc, O. E. : Traumatic and Hemorrhagic 
' Shock: Experimental and Clinical Study, New England 
'.J. Med. 212:647, 1933. 


properties from injured or ischemic tissues.’- 
However, Wilson and Roome ® concluded that 
extracts from traumatized limbs cause a rise in 
blood pressure. Numerous investigators have 
tested the toxicity of blood returning from 
traumatized and ischemic areas, but few or none 
have offered proof of the existence of a lethal 
toxin. True enough, in most instances the 
amount of blood injected into the normal ani- 
mal has been insufficient. 

Bell, Clark and Cuthbertson performed 6 
experiments on cross circulation in dogs in which 
they connected the femoral vein of a traumatized 
limb to that of a recipient. Death occurred in 
seventj’-five minutes in the donor, and then the 
recipients were 'destroyed. The sixth recipient 
was not destror'ed but lived ten and one-half 
hours. They stated that the dog died from 
edema of the lungs. 

Owing to certain drcumstances we were un- 
able to complete the series of experiments on 
cross circulation ; only 5 were performed. How- 
ever, in these preliminarj- experiments evidence 
accumulated to lead us to the belief that blood 
returning from an extremity subjected to appli- 
cation of a tourniquet for from nine to sixteen 
hours is toxic to other dogs. Although all ex- 
periments were designed to test the venous blood 
from the constricted limb for toxins, certain 
variations were adopted to rule out as much as 
possible error from coincidence. However, all 
5 experiments were conducted so that the blood 
transfused from the dog to which the tourniquet 
had been applied to the control animal came 
from the femoral vein draining blood from the 
extremity after release of the tourniquet. In 4 
of the 5 animals transfusion was begun immedi- 
ately after release of the tourniquet, so that none 
of the blood draining through the femoral vein 
escaped into the circulation of the shocked dog 
after release of the tourniquet. All 4 of the 
control dogs receiving blood collected from the 
femoral vein of the constricted limb died of 
shock identical to the type which killed the dog 
to which the tourniquet had been applied. The 
duration of life r'aried from two hours and 
twenty minutes to twelve hours. In the fifth 

32. Since this article was prepared for publication. 
Prinzmetal, Freed and Kruger (Pathogenesis and 
Treatment of Shock, War Med. 5:74 [Feb.] 19-14) 
have demonstrated development and fatal absorption of 
a toxin arising from bacterial action in crushed muscle 
(in dogs). Also Aub and others (Bacteria and tlie 
“Toxic Factor” in Shock, ibid. 5:71 [Feb.] 1944) 
reported demonstration of a shock-producing toxin, 
likewise of bacterial origin, in anoxic muscle, the blood 
supply of which was occluded by rubber bands. 

33. Bell, J. R. ; Clark, A. M., and Cuthbertson, D. P. : 
Experimental Traumatic Shock, J. Physiol. 92:351, 
1938. 
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experiment blood from the ischemic limb was 
allowed to flow into the general circulation for 
ten minutes before any was removed for trans- 
fusion into the control dog. In this experiment 
the control animal went into shock but improved 
after the transfusion was terminated, and it was 
ahive the next morning. Although no conclu- 
sion ran be deduced from 1 experiment, survival 
of this animal might be attributed to the fact 
tliat it did not receive the blood draining from 
the constricted limb immediately after release 
of the tourniquet. If a toxin is present at all 
in the limb to which a tourniquet is applied, it 
theoreticall}’ should be more concentrated in the 
first blood drained from the extremity just after 
release of the tourniquet. 

It is obvious that if a toxin is present in the 
iscliemic, or anoxic, limb it would be much more 
concentrated in the blood of the femoral vein 
draining from the limbs than in the systemic 
blood collected elsewhere. It was for this rea- 
son that blood from the shocked dog was col- 
lected from this source. 

The limb subjected to the application of the 
tourniquet (nine to sixteen hours) was the seat 
of a variable amount of edema (even before re- 
lease of the tourniquet), as has been observed 
b}' others, which presumably is caused by blood 
escaping into the limb through the femur (Bla- 
lock). After release of the tourniquet there was 
a surprisingly slight increase in' the amount of 
edema, as determined by measurement; the ex- 
act amount would be difficult to measure in the 
individual limbs. Unquestionablj', the level of 
application of the tourniquet would be directly 
related to the percentage of loss of fluid into the 
extremity. In general, the percentage of gain 
as compared with the total body ;\'eight would 
be increased if the level of applicatiou of the 
tourniquet was located farther toward the trunk, 
and vice versa. As stated prevfoush', the total 
weight lost into the constricted limb in our ex- 
periments was only 2.1 per cent of the bod 3 ' 
weight, an amount definitely too small to ex- 
plain death on the basis of loss of plasma or 
blood alone. The loss of plasma in our experi- 
ments is less than in the experiments of at least 
some other observers, probably because we ap- 
plied the tourniquet at a slightly lower level. 
Since the studies on weight in the 10 experi- 
ments described in the table indicated loss of 
plasma as inadequate to explain death, com- 
parative weights of the limbs of the 5 dogs used 
in the experiments on cross transfusion were 
determined on only one occasion. At this time 
the gain of weight in the ischemic limb, as de- 
termined by' comparative weights after death, 
was only' 0.7 per cent of the total body weight. 
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or tnuch Jess than the average in the animals i 
subjected to cross transfusion. A discrepat 
in tliis direction might be expected in anim 
subjected to cross transfusion, since the effo 
to aspirate the maximum amount of blood ( 
syringe) from the vein might tend to decrea 
the amount of plasma stagnating in the limb. 

Theoretically, if blood flowing through t' 
collateral veins (as well as the femoral vein! 
from the constricted limb were prevented fro 
entering the general circulation, death could I 
postponed for days (until infection developed 
In the 5 experiments described, no attempt tv; 
made to block the collateral veins. Removal < 
blood from the femoral vein might minimh 
development of any possible toxic action of fli 
animal, and therefore life would be proldngei 
longer than in animals in which blood from al 
veins in the limb to which the tourniquet hai 
been applied was allowed to enter the genera 
circulation. The average duration of life fol- 
lowing release of the tourniquet in animals ir 
which blood from the femoral vein was diverted 
for transfusion into another dog was only five 
or ten minutes longer than that in animals in 
which no blood was removed after release ol 
the tourniquet. It appears likely' that heparin, 
which was administered to the 5 dogs subjected 
to cross transfusion (to prevent dotting), might 
tend to shorten life, since clotting in the veins 
in the 10 dogs not receiving heparin would delay 
escape of any to.xic product present. Naturally 
a comparison of the duration of life in animals 
receiving and those not receiving heparin would 
throw light on the question. 

No effort was made to determine the source 
of any toxic products which may have develope 
in the constricted limb. They presumably mig 1 
be catabolic or bacterial in origin. The fad 
that half of the control animals receiving blood 
from the ischemic limb lived only two or three 
hours suggests that bacterial action was no 
probable, although if might be possible for haf:- 
teria to grow and produce toxins in the 
to which the tourniquet had been applied or 
nine to sixteen hours. 

svmmari' 

Tourniquet shock can be produced 
tently in animals and is therefore ' 

adaptable for study, but the extreme pam f 
duced by the tourniquet makes it 
utilize some type of anesthesia. Prolonge - 
thesia. whether produced by ^ 
pound or a general anesthetic, is 
Moreover, since nerv'ous impulses are o i 
so intensive, this factor might alter i 
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<lcrivc<l from tlic cxiicrimcnt. To obviate llicsc 
(lisaclvniitagcs we iiave adopted tlie procedure 
of cutting tlie spinal cord at the level of the 
lowest dorsal or the uppermost lumbar verte- 
bra. two to four days before the experiment is 
to be performed. It is unwise to wail much 
longer, since the anesthesia induced in the lower 
extremities, which arc dragged over the floor 
of the cage, m.ay allow development of ulcers, 
infection, etc. Manipulation or operation may 
be conducted without ])ain on the lower extrem- 
ities of the animal with no more anesthetic than 
a moderate dose of morphine. To keep the 
tourniciuct .anchored in one place a sterile nail 
can be driven dccjily into the trochanter. In 
the experiments in which shock was produced 
by release of the touniiquet death always oc- 
curred if the tourniquet was left in place for at 
least nine hours. In 10 animals studied by 
this method, death occurred after an average of 
two hours and thirty-four minutes following re- 
lease of the tourniquet. The average loss of 
plasma into the e.xtreinity before and follow- 
ing release of the tourniquet, as determined by 
the method of Blalock, was only 2.1 per cent 
of the total body weight, which is insufficient in 
itself to c-xplain death. 

To determine whether or not a to.xin may have 
developed in the constricted limb and may have 


been an important factor in the pathogenesis 
of shock and death, we performed cross trans- 
fusion, injecting blood obtained from the distal 
portion of the femoral vein of the constricted 
limb into a normal (control) animal. To pre- 
vent increase in shock in the animal subjected 
to the application of the tourniquet through loss 
of blood, an equal amount of blood was removed 
from the recipient (control) dog and injected 
into the shocked animal. 

Because of e.xigencies of war, work on the 
problem was interrupted ; only 5 such experi- 
ments could be performed. Four of the 5 ani- 
mals receiving blood from the constricted limb 
after release of the tourniquet died two to 
twelve hours after tlie transfusion was begun. 
The only dog to survive transfusion of blood 
which had circulated through the constricted 
limb was 1 which did not receive any blood from 
the constricted limb until ten minutes follow- 
ing release of the tourniquet. If a toxin were 
present in the constricted limb it would sup- 
posedly be more concentrated in the blood drain- 
ing from the limb during the first few minutes 
following release of the tourniquet. If this were 
true, survival of this animal, which, however, 
did go into shock during the transfusion (but 
recovered afterward), might be explained. 
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DEFINITION 

Ihe vitellointestinal duct is a communication 
between the midgut and the 3 ’olk sac of the em- 
br 3 -o during the first few weeks of fetal life (fig. 
1). Persistence of this duct or of portions of it 
gives rise to a defonnih- known as jMcckel’s 
diverticulum/ so called after J. F. Meckel, who 
was the first to publish an adequate description 
of the anomalj', in 1812,- though he had men- 
tioned it in an earlier publication, in 1809.“ 
According to Lichtenstein, ■* the diverticulum was 
mentioned by Hildanus in 1598. Lavater = men- 
tioned it in 1671.“ It was described b}' Littre in 
1700 as being present in a hernia (Strohl and 
McArthur®). In the adult, Meckel's divertic- 
ulum usuall 3 ' rises from the antemesenteric por- 
tion of the ileum about 20 inches (50 cm.) pro.vi- 
mal to the ileocecal valve, the distance being less 
directly as the age approaches infanc}'. How- 
ever, it may be found at any point along the in- 
testinal tract. In a like manner, it may var}" 
greatly in length, from a fraction of an inch to as 
long as 2 feet (60 cm.). Some type of Meckel’s 
anomaly is present in approximately 4 per cent 
of all newborn infants (Ladd “), though the rate 
of occurrence in adults is given as from 1 per 
cent to 3 per cent by different authorities ( Curd," 
Everhart® and Waugh and others®). 
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PATHOLOGY 

Aleckel’s diverticulum may be present througl 
out the life of a person and yet cause no sym) 
toms, but owing to the serious consequences c 
the pathologic conditions to which it is subjeci 
it is always a source of great potential danger 
It has been estimated that from 15 to 20 per cen 
of the diverticula are subject to pathoiogir 
changes which cause symptoms (Faust “°). h 
other words, for every 2 diverticula found dis- 
eased there are 8 with no symptoms. 

Before discussing the patholog}' of Meckel's 
diverticulum, it will be well to mention the 
various anatomic types that can occur. The 
anatomic descriptions which follow are draira 
mainly from those of Callander and Nygaard 
and Walters^® (fig. 2 and 3). 1. The vitello- 
intestinal duct may remain open, with the result 
that a fistula persists between the ileum and the 
skin of the umbilicus. 2. The vitellointestinal 
duct may be partially obliterated so that mucous 
membrane is present at the distal end at the 
umbilicus, whereas at its attachment to the ileum 
it has become a solid cord; it may be partially 
obliterated in its distal portion and opened at its 
attachment to the bowel, thus forming a diverfii 
ulum which is attached by a solid cord to th 
umbilicus; a diverticulum may be present ivit 
the obliterated cord attached to some point withii 
the abdominal cavity ; or a diverticulum from tb 
bowel may be connected to persistent mucoui 
membrane at the umbilicus by a cord of obliter 
ated duct. 3. The duct may be completely 0 ^ 
h'terated with a cord remaining: (n) attaclicd 0 
the umbilicus, (i>) hangingfree in theabdomm 
cavity or (c) attached to some point within 

9. Waugh, J. M.; Herrell, W. D., and CruffiP^^ 

L. K. ; Peptic Ulcer in Meckel’s Diverticulum - 
Intrinsic Intestinal Obstruction, Surger>- II:-)”' 
(March) 1942. , 

10. Faust. L. S.: Meckel’s Diverticulum with _ 
usual Clinical Manifestations, kt. Clin. North -a - 
15:1483-1489 (May) 1932. 

11. Callander, C L.: Surgical Anatomy 
delphia, W. B. Saunders Company, 1936. 

12. Nygaard, K. K., and Walters, W. . ' 

Tumors of Jileckel’s Diverticulum, Arch. Surg. 

1172 (Dec.) 1937. 
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abdominal cavity. 4. The duct may contain a 
cyst (n) in its central portion or {h) in its distal 
portion with a sinus opening in the umbilicus. 
5. The duct may end in a blind pouch in the 
fonn of a pscudodiverticulum hanging free in 
the abdominal cavity, which is the usual ana- 
tomic condition found. 6. It may end in a simple 
blind pouch, and instead of hanging free in the 


from the umbilicus (Rentschler “). The dis- 
charge from such a fistula is extremely irritating 
and if the defect is not repaired the discharge 
may lead to digestion of the skin of the abdominal 
wall. There may he an omphalocele (Morrison 
and Xeville “). 2. Intestinal obstruction results 
from rotation of the bowel on the long axis of 
the diverticulum or from coils of adjacent bowel 



Fig. 1 . — A and B, diagrams illustrating the formation of the \-itellointestinal duct. In A there is a wide 
communication between the yolk sac and the midgut, so that it is virtually one large cavitj'. The allantois is 
present at this stage. In B the vitellointestinal duct has formed betiveen the midgut and the yolk sac. AL. 
indicates allantois; AM., amnion; CH., chorion; CZ..,cloaca; F.G., foregut; H.G., hindgut; M.G,. raidgut; 
•F.S"., yolk sac. (Redrawn from Morris’ Human Anatomy, edited by C. AI. Jackson, ed. 9, Philadelphia, 1933, 
P. Blakiston’s Son & Co.). C, diagram illustrating the relationship of the vitellointestinal duct to the intestinal 
tract and to tlie umbilicus. Meckel's diverticulum is formed by the persistence of this duct or parts of it. 
(Redrawn from Callander.’^) 


/abdominal cavity, it may be buried within the 
substance of the mesentery. 7. The diverticulum 
' may have its own mesenteriolum. 8. There 
' may be diverticulosis of Meckel’s diverticulum. 

The pathologic changes accompanying Meckel’s 
iiverticulum depend to a large extent on the ana- 
lomic defonnities present. 1. If a fistula per- 
,;ists, intestinal contents drain to the abdomen 


becoming looped around the diverticulum when 
it is attached to the abdominal wall or to some 
point within the abdominal carnty. 3. The cystic 

13. Rentsclder, C. B.: Persistence of Meckel’s Di- 
verticulum, Arch. Surg. 40:69-1-695 (April) 1940. 

14. Alorrison, H. J., and Neville, R. L. : Ompha- 
locele with Congenital Obstruction, .-Vm. T. Dis. Child, 
65:781-784 (Alay) 1943. 
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Fig. 2. — Diagrams illustrating some of the various anatomic tj'pes of Meckel’s diverticulum: 1, fibrous cw” 
attached to the umbilicus from tlie ileum; 2, persistent mucosa at the umbilicus attached to the ileum by a fibroa-- 
cord ; S, cyst hanging from the ileum by a twisted fibrous cord ; -f, blind, tubular sac beneath the serosa of 
mesentery of the ileum; 5, blind, tubular diverticulum attached to the umbilicus by a fibrous cord, having ■J- 
own mesenteriolum ; <5 fibrous cord, remnant of the vitellointestinal duct, hanging free from the ileum (the c® 
may be attached to the adjacent bowel) ; 7, cj'st draining through the umbilicus, attached to the ileum by a fitirc-~ 
cord; S, persistent, patent vitellointe.'linal duct, lined with mucosa, draining to the umbilicus from the ika®- 
P, cj’st attached distally to the umbilicus and pro.vimally to the ileum by a twisted fibrous cord; 10 ssccv-it 
diverticulum of the ileum showing diverticulosis of the diverticulum ; 11, saccular diverticulum of the ift“^ 
attached by a fibrous cord (obliterated vitellointestinal duct) to a saccular area of mucosa in the umbilicus (suni'S 
to the diverticulum in the case reported by Ehrenpreis *=). fDiagrams 7, 8 and 9 were redrawn from Callandf 
diagrams 1 to 6 inclusive, from Nygaard and Wallersl-) 
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type is thought to result from a rotation of the 
howcl in early fetal life causing a spiral twist 
in the long axis of the vitellointestinal chtet 
(Callander”). Sometimes the cyst is situated 
just beneath the umbilicus and drains to the 
abdomen through the umbilicus (Ehrenpreis 
4. The vitellointestinal duct is usually obliterated 
and absorbed during the seventh week of intra- 
uterine development (Matt and Timpone’®). 
However, it ma\' fail to become absorbed so that 
a fibrous cord persists. Intestinal obstruction 
results from rotation of the bowel on the cord or 
from loops of bowel becoming twisted around 
the cord in a manner similar to that described in 
item 2. 5. Inflammation occurs in the walls of 
Meckel’s diverticulum, just as it does in the 
appendix. Such inflammation is called diver- 
ticulitis. The diverticulitis may be acute and 


Fig. 3. — Diagram illustrating a cross section of the 
most common t 3 'pe of Meckel's diverticulum, a simple 
tubular, blind sac arising from the antemesenteric aspect 
of the ileum. (Redrawn from Callander.ir) 

severe, or it may be chronic and mild. The in- 
flammatory process may extend beyond the walls 
of the diverticulum and give rise to peritonitis. 
Coley has reported a case of tuberculosis in 
Meckel’s diverticulum. 6. Heterotopic tissues 
may be present in Meckel’s divertictflum in the 
form of pancreatic, biliary, duodenal, ileal, colonic 
and gastric tissues (Wilson,’^® Salzer,“ Zencker,-® 

15. Ehrenpreis, B. : Roentgenological Diagnosis of 
Meckel’s Diverticulum, Am. J. Roentgenol. 42:280-284 
(Aug.) 1939. 

16. Matt, J. G., and Timpone, P. J. : Peptic Ulcer of 
Aleckel's Diverticulum : Case Report with Review of the 
Literature, Am. J. Surg. 47:612-623 (March) 1940. 

17. Coley, B. L. : Tuberculosis of Meckel’s Di- 
verticulum Associated with Tuberculosis of the Ap- 
pendix, Arch. Surg. 11:519-528 (Oct.) 1925. 

18. Wilson, H.: Meckel’s Diverticulum, Am. J. Surg. 
55:614-618 (June) 1942. 


Hunt,=^ Curd ' and Greenblatt, Fund and 
Chancy--). Hcterotopic tissues occur in ap- 
proximately 25 per cent of the cases of Meckel’s 
diverticulum (Matt and Timpone’®). These 
tissues arc thought to be present as a result of 
one or more conditions. Some of the theories 
listed by Greenblatt, Fund and Chaney-- are: 
(a) Albrecht’s theory that the entoderm of the 
primitive gut is composed of pluripotential cells 
and that some of these cells persist in the divertic- 
ulum and give rise to the various types of tissues 
found; {b) Farr and Fenke’s theorj- that the 
cells represent vestiges of a primitive digestive 
system which during the first few weeks of fetal 
life secretes digestive juices for the utilization of 
the contents of the 3 'olk sac during this period; 
(c) the dysembrj-oma theoiy- of Fierce Masson, 
and (d ) the reimplantation theory’ of Shaetz. The 
most common type of heterotopic tissue found in 
Meckel’s diverticulum is gastric mucosa. It has 
been conclusiveh' demonstrated that this gastric 
mucosa is capable of secreting In'drochloric acid 
and pepsin just as does that in the stomach 
(Dragstedt-® and Waugh, Herrell and Crum- 
jxicker®). It has been shown that the gastric 
mucosa in Meckel’s diverticulum is acted on by- 
the secretory- hormone that stimulates secretion 
by the mucosa of the stomach, and that the 
secretion in the diverticulum occurs at the same 
time that it does in the stomach (Greenblatt, 
Fund and Chaney--). It has also been shown 
that the mucosa of the intestine becomes pro- 
gressively more sensitive to the irritating prop- 
erties of hydrochloric acid and pepsin as the 
distance from the stomach increases (iMatthews 
and Dragstedt -^). The hydrochloric acid and 
pepsin secreted by the gastric mucosa in. Meckel’s 
diverticulum are probably responsible for the 
ulcerations that sometimes occur in the diver- 
ticulum. Womack and Siegert state that the 
first account of hydrochloric acid being secreted 
from Meckel’s diverticulum yvas made by Till- 

19. Salzer, H. : Ueber das offene Meckel’sche Di- 
vertikel, Wien. klin. Wchnschr. 17:614-617, 1904. 

20. Zencker, F. A. : Virchows Arch. f. path. Anat. 
21:369. 1861. 

21. Hunt, V. C., and Bonesteel, H. T. S. : Meckel’s 
Diverticulum Containing Aberrant Pancreas. .•Vreh. 
Surg. 28:425-439 (March) 1934. 

22. Greenblatt, R. B. ; Fund, E. R.. and Chaney, R. 
H. : Meckel’s Diverticulum, .Am. J. Surg. 31:285-293 
(Feb.) 1936. 

23. Dragstedt, L. R. : Ulcus .Acidum of Meckel’s 
Diverticulum, J. .A. M. A. 101:20-22 (July 1) 1933. 

24. Matthews, W. D., and Dragstedt, L. R. : Etiology 
of Gastric and Duodenal Ulcer: Experimental Studies, 
Surg., Gynec. & Obst. 55:265-286 (Sept.) 1932. 

25. Womack, N. A., and Siegert, R. B.; Surgical 
Aspects of Lesions of ifeckel’s Diverticulum, .Ann. 
Surg. 108:221-236 (.Aug.) 1938. 
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oinns ill I8S2. When an nicer has formed, there 
Ilia}’ be an associated hemorrhage from the walls 
m the ulcer (\Vaugh, Herrell and Cruinpackcr,® 
E\er]iart," Weiner and Seley,"® Higgons and 
Gundy-" and Christopher and Blessing 
However, hemorrhage also occurs from the walls 
of the ileum owing to the irritating effects of the 
acid secreted by the heterotopic tissue within the 
diverticulum (Higgons and Gundy,=" iMason and 
Graham,^^ Cobb The peptic ulcer formed by 
the action of the acid from the heterotopic tissue 
may perforate and cause peritonitis. 7. Tumors 
occur in Meckel’s diverticulum, and they may be 
benign or malignant (Greenblatt, Fund and 
Chaney,-- Koucky and Beck,^' Gray and Kerno- 
han,-"= \\Tir.“ Nygaard and M'alters *-). 8. In- 
tussusception occurs from invagination of the 
diverticulum per se or from invagination due to 
the presence of a tumor (Harkins,^* Bowen,^’ 
Gray and Kernohan ) . The diverticulum may 
become the accidental reservoir of foreign bodies. 
Numerous reports of this have been made, re- 
vealing a great variety of foreign bodies, such 
as fish bones, pins, needles, grains of corn, cherry 
seeds and gallstones, and other types of concre- 
tions (Womack and Siegert,^’ Mulsow"® and 
Giles and MacCarty""). Foreigit bodies may 

.26. Weiner. S. B.. and Scicy, G. P. : Bleeding 
Meckel's Diverticulum in Ten ^tonths' Old Infant, J. 
ift. Sinai Hosp. 5:620-626 (Jan.-Fcb.) 1939. 

27. Higgons, R. A., and Gundy, J, E.: Hemorrhage 
from Meckel's Diverticulum, J. Pediat. 11:563-567 
(Oct) 1937. 

28. Christopher, F., and Blessing, R. : Perforated 
Ulcer of Meckel's Diverticulum, Am. J. Surg. 31:556- 
557 (March) 1936. 

29. Mason, J. M., and Graham, G. S.: Ulceration of 
Aberrant Gastric Mucosa in Meckel’s Diverticulum as 
Source of Intestinal Hemorrhages, Ann. Surg. 96:89.3- 
910 (Nov.) 1932. 

30. Cobb, D. B.; Meckel's Diverticulum with Peptic 
Ulcer, Ann. Surg. 103:747-764 (May) 19o6. 

31. Koucky, J. D., and Beck, W. C.: Perforated 
Leiomyoma of lileckel's Diverticulum, Surgery 10:636- 


perforate the walls of the diverticulum an 
up infection within the walls of the divertic 
■ and frequently produce peritonitis. They 
produce pressure erosion of the wall o 
diverticulum and they may cause intestina 
struction. 

DYSPEPSIA MECKELI 

Although any of the pathologic conditions 
have been listed may occur, the ones most ' 
monly found may be grouped into three ' 
gories, namely; (1) inflammatory type; 
peptic ulcer type with or without hemorrl 
and (3) intestinal obstruction type with or v 
out intussusception. It would appear that 
other phase of the peptic ulcer type is being 
and not being recognized. It is the group o) 
verticula that contain heterotopic gastric mui 
which when examined show no ewdence of 
flammation or other disease. Goodman’® 
shown the relationship of acid to pain in pe 
ulcer of Meckel’s diverticulum, and he que 
Burger ” as stating that the adjacent small bo 
walls of the diverticulum in such conditions 
prone to spasmic contractions when gas 
mucosa and ulceration are present in the diver 
tilum. A priori, it would appear that the hyd 
chloric acid and pepsin secreted by the hete 
topic gastric mucosa in the diverticulum cai 
irritations in the ileum and in the diverticuli 
which produce spasms in the musculature of t 
ileum and diverticulum. These spasms, in tui 
cause the symptoms of pain even in the absen 
of ulcer or inflammation. This might be call 
dyspepsia Meckeli and probably represents a pr 
ulcerative condition in the diverticulum or ti 
marginal portion of the ileum. 

CLASSIFICATION 

Attempts have been made to classify the du 
eases of Meckel’s diverticulum. The best class: 
ncation is probably that of Greenblatt and his co 
workers.” Briefly, this classification is as fol 


641, 1941. 

32. Gray, H. K., and Kernoban, J. W.: Meckel’s 
Diverticulum — Adenocarcinoma of Gastric Mucosa, J. 
A. M. A. 108:1480-1483 (May) 1937. 

33. Weir, J. M. : Carcinoma of Meckel’s^^ Diverticu- 
lum, Arch. Path. 35:1159-1172 (Dec.) 1937. 

34. Harkins, H. N.: Intussusception I"' 

raginated Jleckel's Diverticulum, Ann. Surg. 98:10/0- 
1095 (Dec.) 1933. 

35. Bowen. F. H. : Intussusception Associated with 
PobT> in Aleckel’s Diverticulum, J. Al. A. Georgia 
30:390-391 (Sept.) 1941. 

36. AIulsow, F. S.: Aleckel’s Diverticulum Contain- 

ing Calculi, Am. J. Digest. Dis. 10:188-189 (Afay) 
1943 . _ , J 

37. Giles. J. F., and AfacCartjv W. C. : Cak.fi^ 
Concretions Within a Aleckel’s Diverticulum, Radiologj 
41:491-494 (Nov.) 1943. 


lows ; 

1. Peptic ulcer type 

(a) Gastric mucosa without ulceration 

(b) Gastric mucosa with ulceration 

(c) Ulceration with hemorrhage 

(d) Ulceration without hemorrhage 

2. Obstructive type 

(a) Intussusception 

(b) Volvulus 

(c) Congenital bands and adhesions 
(rf) Contents of hernia 

38. Goodman, B. A.: Afeckcl’s Diverticulum. /'«■ 
Surg. 36:144-162 (Jan.) 1938. 

39. Burger, W.; Ueber das Afcckcl’schc Duvrti- 
mit Afagcnschleimhaut, Inaug. Dissert., Hcidc 
Homing, 1932. 
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3. Diverticular type 

(a) Simple acute intlammation 
(h) Perforated and gangrenous 
(.c) Gironic inflanitnation 

■5. Umbilical type 
(a) Pecal fistula 
(/’) Umbilical adenoma 
(<■) Prolapsed intestine through fistula 

5. Tumor type 
(a) Benign 

(1) Carcinoid 

(2) Enterocystoma 

(3) Adenoma 

(4) Mesodermal tumor 
(?') Malignant 

(1) Carcinomn 

(2) Sarcoma 
(c) Heterotopic 

(1) Pancreatic 

(2) Gastric 

(3) Biliary 

(4) Colonic 

(5) Jejunal 

(6) Duodenal, etc. 

6. Incidental type 
Normal tissue of ileum 

, SYMPTOMS 

The signs and symptoms that occur from 
Meckel’s diverticulum depend to a great degree 
on the anatomic disposition of the tissues and 
the pathologic changes involved in the divertic- 
ulum. Since these factors are extremely vari- 
able, it can be readily seen that the signs and 
symptoms also may be diversified. The presence 
of a fecal fistula or prolapsed intestine at the site 
of the umbilicus can be determined by inspec- 
tion of the abdomen. A cyst within the abdomi- 
nal cavit}- may be detected by palpation of the 
abdomen, though it may be misinterpreted as 
being of pancreatic origin. The cyst may cause 
abdominal pains of a vague description, usually 
localized around the umbilicus. If the cyst is 
draining from the umbilicus, it can be probed or 
iodized oil may be injected for roentgenologic 
diagnosis. The other signs and symptoms of 
disease in INIeckel’s diverticulum fall into three 
groups, namely; (1) the obstructive tj'pe, (2) 
the inflammatory type and (3) the peptic ulcer 
type. The signs and symptoms of intestinal 
obstruction may be mild with progression to ad- 
vanced severity, or they may be severe from the 
beginning. If the obstruction is caused by intus- 
susception, the signs and symptoms are the same 
as intussusception from any other cause. If 
the obstruction is due to incarceration of the 
diverticulum in a hernia, the signs and symptoms 
' are those of incarcerated hernia. Intestinal 
obstruction from a tumor in the diverticulum is 
. determined by operation for intestinal obstruc- 
tion. The occurrence of diverticulitis maj* give 
■ rise to signs and S3'mptoms which so closely 


resemble those of appendicitis that it is almost 
impossible to distinguish the one from the other. 
The pain and tenderness of diverticulitis are fre- 
quently greatest in the neighborhood of the 
umbilicus, or just below it and to the right. 
Sometimes the pain is referred to the epigastrium. 
The signs and symptoms of the peptic ulcer type 
may fall into three categories: (1) pain, (2) 
melena and (3) age. The pain of the peptic type 
is likely to resemble that of duodenal ulcer, hav- 
ing a definite time relation to the ingestion of 
food. The pain is usuall}' localized in the neigh- 
borhood of the umbilicus or in the epigastrium. 
The melena is usually periodic. It may be in- 
sidious or severe. The hemorrhages are usuallv 
of considerable volume, but the period of bleeding 
is of short duration, being characterized b}" the 
presence of fresh blood mixed with some old 
blood, especiall}’ in the form of small clots. Most 
of the i>atients reported to have bleeding as a 
s 3 'mptom have been under 15 3 -ears of age. The 
diagnosis of hemorrhage caused by Meckel’s 
diverticulum is usuall 3 - made b 3 ' exclusion, since 
roentgenologic, proctoscopic and laborator 3 ' 
studies nearl 3 - alwa 3 -s give negative results. 

In 5 of the cases reported in this paper, hetero- 
topic gastric mucosa was found in the divertic- 
ulum. In none of the 5 cases was there an 3 - evi- 
dence of inflammation in the appendix or in the 
diverticulum. There was a histor}'' of rather 
severe abdominal pain, the white blood cell 
counts were slightl 3 " elevated and all the patients 
seemed to have appendicitis. Three of them 
had pain and tenderness in the area of the um- 
bilicus and slightl 3 ’ below it. It is believed that 
these 5 cases were instances of a type of d 3 -s- 
pepsia or of a preulcerative phase of the peptic 
ulcer type of S3'ndrome. 

TRE.VTMEXT 

The treatment of Meckel’s diverticulum is 
surgical. It must be directed toward relieving 
the symptoms produced b 3 ' the diverticulum. If 
obstruction is present, it must be relieved. If 
intussusception is present, it must be reduced 
surgicall 3 ^ If a fistula is present, it must be 
closed. If the diverticulum is enclosed in a 
hernia sac, it must be reduced. If recurrent 
pains are the S3Tnptoms, they must be relieved. 
Furthermore, all procedures carried out for the 
relief of symptoms caused b 3 - Meckel’s divertic- 
ulum must include excision of the diverticulum. 
Matt and Timpone and Wilson stated the 
belief that the gastric mucosa frequently found in 
Meckel’s diverticulum ma 3 - extend to the walls of 
the ileum at the base of the diverticulum; they 
recommended wide excision or segmental resec- 
tion of the ileum containing the diverticulum u-ith 
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reestablisinnent of continuity of the bowel. How- urine showed it to be normal. The temperature ■ 
et er, according to tlie observations of Curd in Puise rate 82 and the respiratory rate 

a bisfologic stud)- of Meckel’s diverticulum, this observed overnight in the hospital, and 

wide e.xcision would not appear to be nccessart' morning the findings were essentially 

Curd stated that the heterotopic gastric mucosa ATrenn!.^ decided that operation was indicai 
is always found in the distal part S till d“ -s made, 

ulum. \Vhen the diverticulum is e,xcised, closure 
should be made accurately in a transverse plane 
which is perpendicular to the long axis of the 
bowel. Morrison and Neville “ reported a case 
of omphalocele in an infant 60 minutes old which 
they successfully closed. Rentschler reported wound healed by first intention, and she iv 

a case of successful closure of a fistula in a 3 dismissed from the hospital on July 7. She n-as se 
month old infant. In the management of intus- 
susception great care must be taken to exclude 
Meckel’s diverticulum, since the presence of this 
condition may be masked by the intussusception. 

If a diverticulum is found in a hernia sac it should 
be replaced within the abdomen, the hernia re- 
paired and tlie diverticulum excised immediately 
through a separate incision (Harrington ”). 


right rectus incision w*as employed. The appendix v 
found to be normal and exploration of the ih 
revealed Meckel s diverticulum, 4 cm. in lengthy 
the antemesenteric border, approximately 20 in'cl 
(50 cm.) from the ileocecal valv'e. The diverticuli 
ivas removed in a transverse plane, and the stump ii 
closcd^iv'ith tivo rows of continuous sutures of surgh 


PROGXOSIS 

The over-all mortality rates reported have 
been alarmingly high. Some of the mortality 
rates range from 9.3 per cent (Goodman 2 *) to 
as high as 57 per cent (Everhart ®). It is prob- 
able that the mortalit)" rate can be greatly re- 
duced by early diagnosis and by early surgical 
operation in those cases in which Meckel’s di- 
verticulum may possibly be present. 

REPORT OF CASES 

Case 1. — A white ivotuan aged 20 was admitted to 
the hospital on June 20, 1938 with a chief complaint 
of pain in the right lower quadrant of the abdomen. 
Her history revealed that two years prior to admission 
she began having periodic attacks of pain in the right 
lower quadrant of the abdomen, several of which were 
rather severe and lasted for one or more days. During 
the two weeks preceding admission she had almost 
daily attacks of pain in the right lower quadrant of 
the abdomen. It was noted on the chart that the 
patient was of a nervous temperament and worried a 
great deal over minor problems. The physical exami- 
nation gave essentially negative results except for ten- 
derness of moderate degree in the right lower quadrant 
of the abdomen, slightly medial to McBurney’s point. 
The red blood cell count was 4,900,000; the value for 
hemoglobin, 90 per cent (Sahli), and the white blood 
cell count, 9,500, with polymorphonuclear cells 88 per 
cent and lymphociTes 12 per cent Examination of the 

40. Harrington, S. W. : Strangulated hfeckc] s^ Di- 
verticulum in Right Femoral Hernia, S- Clin. North 
America 6:1180-1190 (Oct.) 1926. 

41. !Materia! in cases 1, 2 and 3 was obtained at the 
Lewis-Gale Clinic, Roanoke, Va., prior to my entrance 
into active military' service. The material in cases 4 
to 10 was obtained in the surgical service of a station 
hospital. Cases 11 and 12 were obseiwed after this 
p.aper was originally written. 


two years later and found to be completely relieved 
the periodic abdominal distress. Microscopic exaa 
nation of the tissue removed revealed a diverticula 
containing gastric mucosa. 

Case 2. — A girl 8 years old was admitted to tl 
hospital Aug. 31, 1939 with a chief complaint of pai 
in the right lower quadrant of the abdomen of tiv 
days' duration. Her history revealed that she ha 
had no previous attacks similar to the present illnesi 
This attack began with vague generalized pain in th 
right side of the abdomen associated with nausea am 
vomiting, which localized to finger point pain fi 
McBurney’s area at the time of admission. Pbysia 
examination revealed marked tenderness over McBur- 
ney’s point, voluntary reflex rigidity of the abdominal 
muscles and audible borborygmus. The temperatuK 
was 100.4 F., the pulse rate 108 and the respiratoq’ 
rate 24. The red blood cell count was 4,640,000; the 
value for hemoglobin, 80 per cent (Sahli), and the 
white blood cell count, 11,650, with polymorphonuclear 
cells 84 per cent and lymphocytes 16 per cent. Vn- 
nalysis revealed the presence of acetone. The preopera- 
tive diagnosis was acute appendicitis, with probable 
Meckel’s diverticulum. A right rectus incision^ iras 
employed. The appendix was found to be practical^ 
normal. There was a rather marked lymphadenib.' 
in the mesentery of the ileum. Exploration of the ilm® 
revealed a large diverticulum, about 5 cm. in length, 
on the antemesenteric portion of the ileum, apprO-v'- 
mately 14 inches (35 cm.) from the ileocecal vabo 
The appendix and the diverticulum were excised. W 
stump of the diverticulum was sutured ivith three r<»> 
of fine catgut suture in a transverse plane. The pahen 
was dismissed from the hospital on September^ /• 
Follow-up revealed no recurrence of the abdoiaim 
symptoms five years after the operation. The mjcr^ 
scopic examination of tissue removed revealed the n 
ticulum to contain ileal mucosa with no heteroop 
tissue present. 

Case 3.— A 9 year old boy was admitted W 
hospital on May 7, 1941 with a chief complain' 
abdominal pains associated with melena of three a 
duration. The illness began kfay 4, with 
pain which migrated to the umbilicus. The pa^^^^ 
became weak and pale and appeared to be in a 
of mild shock. He passed a number of bloody s 
in which there were fresh blood and dark J j 
He was seen by Dr. Berkeley Neal, who 
history of a similar attack tivo years before ass 
with intestinal hemorrhage, and another a 7^ 
Roentgenologic studies after the first attach 
no cause for the bleeding. Physical ,^u 

vealed an extreme pallor of the skin. There " 
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abciomin.il tcndcnicfs in the area of the uinbilicii?. 
Tile child appeared quite weak from licmorrhaRC. 
Proctoscopic examination revealed nothinp; abnormal. 
The red blood cell count was 2, 690, 000 : the value for 
hcmoslobin, 55 per cent (Sahli), and the white blood 
cell count, 3,300, with polymorphonuclear cells 56 per 
cent and lymphocytes -14 per cent. Urinalysis revealed 
the pressure of acetone. The temperature was 99.2 F., 
the pulse rate 98 and the respiratory rate 20. A series 
of gastrointestinal roentgen studies was made on May 8, 
9 and 10 with Meckel's diverticulum in mind. This series 
was negative. It was decided that the patient probably 
had ^fccke^s diverticulum despite the negative roent- 
genologic findings. A transfusion of 500 cc, of whole 
blood was administered on May S. Laparotomy was 
performed May 12, with a right rectus incision. On 
entering the abdominal cavity it was found that there 
was an incomplete rotation of the colon. The cecum 
was located in the right upper quadrant of the abdomen 
at the point where the hepatic flc.xure normally should 
be. The ileum was retroperitoneal in the distal 12 
inches (30 cm.). A diverticulum 6 inches (15 cm.) 
long arising from tlie antemescnteric border of the 
ileum, 14 inches (35 cm.) above the ileocecal s-alve, 
was found. It was attaclied to the abdominal wall at 
the umbilicus. Several coils of small bowel were 
looped around the diverticulum producing a partial 
strangulation of the diverticulum. The diverticulum 
was released from its attachment to the abdominal 
wall and removed from the ileum over a Payr clamp. 
The stump was inverted in a transverse plane with 
two rows of catgut suture. The appenduc was re- 
moved. The following day it was apparent tliat the 
patient was not doing well and appeared to be in a 
state of mild shock. He was given parenteral fluids 
and general supportive measures and seemed to im- 
prove. On May 15 he had a large intestinal hemor- 
rhage which continued in spite of transfusions and 
other supportive measures. It was decided to reopen 
the abdomen. On May 15 the old incision was rein- 
cised and it was found that the inverted stump of the 
resected diverticulum was bleeding, as well as the 
mucosa in the adjacent wall of the ileum. It was 
necessary to resect this portion of the ileum. The 
distal stump of the ileum was closed near the cecum, 
and the proximal part of the ileum was anastomosed 
to the ascending colon. Following this the patient 
made an uneventful recovery and was dismissed from 
the hospital on May 29 completel}’ recovered. Com- 
munication was received on Jan. 12, 1944, stating that 
he had no recurrence of the gastrointestinal pain or 
bleeding. Examination of tissue removed revealed 
marked inflammation in the wall of the diverticulum 
and the adjacent ileum. No heterotopic gastric mucosa 
' could be found after careful search by the pathologist. 

Case 4. — A man aged 22 was admitted to the hos- 
pital, Nov. 19, 1942 with a chief complaint of severe 
: pain in the right lower quadrant of the abdomen of 
about fourteen hours’ duration. He had become ill 
early the same morning, with generalized abdominal 
pain followed immediately by nausea and vomiting. 
. During the day the pain migrated to the right lower 
■ quadrant of the abdomen and remained severe. His past 
history revealed nothing of significance. Physical ex- 
amination revealed slight abdominal distention with 
, acute point tenderness at McBurney’s point in the right 
• lower quadrant of the abdomen and rather marked 
' . reflex spasm of the musculature of the right side of the 
' .'abdomen. The temperature was 9S.6 F., the pulse rate 


96 and the respiratory rate 22. The red blood cell 
count was 5,050,000; the value of hemoglobin, 80 per 
cent (Tallqvist). and the white blood cell count, 11,550, 
with polymorphonuclear cells 78 per cent and lympho- 
cytes 21 per cent. Urinalysis gave normal results. 
\ diagnosis of acute appendicitis was made, because 
the symptoms seemed to be far more severe than the 
blood count, temperature and pulse rate would indicate. 
Operation was performed through a Battle incision, 
and the appendix was found to be normal. When the 
ileum was explored, a large diverticulum was found 
arising from the antemesenteric portion approximately 
2 feet (60 cm.) from the cecum. This diverticulum 
was about 8 cm. in length and contained three saccular 
projections in the form of pseudodiverticuli, arising 
from its wall. The diverticulum was removed in a 
transverse plane, and the stump was closed with .3 rows 
of fine surgical gut suture. The appendix was re- 
moved. The patient made an uneventful recovery- and 
was dismissed from the hospital on December 5. He 
was last seen in July 1943 and had had no recurrence 
of his symptoms. Microscopic examination of tissue 
removed revealed Meckel's diverticulum, with hetero- 
topic duodenal and gastric mucosa. 

C.ASE 5. — A man aged 20 was admitted to the hos- 
pital on Oct. 29, 1943 with a cliief complaint of pain 
in the area of the umbilicus and the lower part of the 
abdomen of two days’ duration. He gave a history- of 
having become ill two days prior to admission with 
vague pains in the area of the umbilicus and the lower 
midline area of the abdomen. This was followed by a 
type of indigestion characterized by acid eructations 
which contained bile. The diagnosis of cholecystitis 
was made, and he was treated conservatively for two 
days. When his condition seemed to become worse, he 
was transferred to this hospital. On arrival here, he 
was still complaining of vague pains in the lower part 
of the abdomen, with continued episodes of acid and 
gaseous eructations and an increasing sensation of 
abdominal distention. The medical officer who first saw 
him noted on the chart that he did not look very 
sick. Physical examination revealed slight to moderate 
abdominal tenderness just below the umbilicus. There 
was moderate tympanites. There was no abdominal 
rigidity. The temperature was 98 F., the pulse rate 76 
and the respiratoo' rate 18. The red blood cell count 
was 5,150,000 and the white blood cell count 14,050. 
with polymorphonuclear cells 86 per cent, lymphocytes 
13 per cent and eosinophils 1 per cent. The value for 
hemoglobin was 85 per cent (Tallqrist). He was put to 
bed and treated conservatively by the medical service. 
Late in the afternoon of October 30 he was seen in 
consultation by members of the surgical service. It 
was ascertained at this time that the patient had had a 
previous attack similar to the present illness twenty- 
months before, at which time he was treated by 
siphonage with a Miller-Abbott tube. He made a 
complete recovery and was free of symptoms except 
for occasional spells of what he described as indigestion, 
which seemed to follow certain meals. Physical exami- 
nation at this time revealed about the same conditions 
as on the previous day. The white cell count was 
5,200, with polymorphonuclear cells 74 per cent and 
lymphocytes 26 per cent. It was decided to try a 
Miller-Abbott tube again. The tube was passed; fluids 
were administered parenterally, and the patient seemed 
to be improved the following morning. Later in the 
day (October 31) he pulled the Miller-Abbott tube out 
and it was necessary to reinsert it. A scout roent- 
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genogram of the abdomen taken on October 30 revealed 
what appeared to be an intestinal obstruction in the 
ilcura. It was thought that tlie obstruction was not 
complete, since gas and fecal matter were gettin" 
Arocigii. ^ Conservative treatment was continued on 
October 31. A blood count on October 31 revealed 
a white coll concentration of 5,350. The temperature 
was 98 F., the pulse rate 78 and the respiratory rate 18. 
On November 1 there was a definite change. His 
temperature rose suddenly to 101 F., his pulse rate to 
128 and his respiratory rate to 28. The pain in 
the lower part of the abdomen became acutel 3 ' severe ; 
rigiditj- developed in the musculature of the abdominal 
wall, and the white blood cell concentration rose to 
17,900, with polymorphonuclear cells 98 per cent and 
lymphocj'tes 2 per cent. The abdomen was opened, 
since it was feared that sometliing had perforated.*^ 
^Vhen the abdominal cavity was entered, a large 
quantity of purulent fluid was encountered. There was 
a geiieraliaed plastic peritonitis which seemed to origi- 
nate in the neighborhood of the appendi.v. Drains were 
placed in die pelvis and near the cecum and one 
toward the midline. After this procedure the patient 
seemed to improve slightly but continued to have a 
temperature vaiying between 101 and 102 F., with the 
pulse rate ranging .from 100 to 128. He died on 
November 10, ten days after the operation. During 
the postoperative period continuous duodenal siphonage 
was maintained and feeding was parenteral. Autopsj' 
revealed gangrenous Meckel’s diverticulum and general- 
ized peritonitis; associated with this condition was 
septicemia with acute vegetative endocarditis. Micro- 
scopic examination of the diverticulum revealed a 
gangrenous diverticulitis. Heterotopic gastric mucosa 
was present. 

C.\SE 6.-T-A j’outh aged IS was admitted to the hos- 
pital Dec. 10, 19-13 witli a chief complaint of abdominal 
pains of twenty-four hours’ duration. The history 
revealed that he became ill in the afternoon of De- 
cember 9 with slight abdominal pains centered mainly 
around the umbilicus which were soon followed by 
periods of nausea and anore.xia. The pains graduallj- 
became more severe, so that when he reached the hos- 
pital, twelve hours later, he complained of agonizing 
pains in the lower part of the abdomen. The past 
history revealed that he had an attack similar to 
the present illness about one j’ear before, at which time 
he was sick in bed for a week and was treated con- 
servative!}'. At that time he was told he probably 
had appendicitis. Physical examination on his ad- 
mission to this hospital revealed moderate tenderness 
in the midline just below the umbilicus. There was no 
rigidity and no rebound pain, but he complained of 
severe subjective pains in the lower part of the abdomen. 
The temperature was 99.4 F., the pulse rate 88 and the 
respiratory rate 24. The red blood cell count was 
4,890,000, and the white blood cell concentration, 
11,900, with polymorphonuclear cells 60 per cent and 
lymphoc}'tes 40 per cent; the value for hemoglobin was 
85 per cent (Tallqvist). Owing to the vague nature 
of- the sjTnptoms, it was decided to delay the operation. 
The following morning the subjective pain was still 
severe but there was only moderate tenderness, which 
was in the midline just below the umbilicus. Because 
of the persistence of tlie symptoms it was decided that 
operation was indicated, with the probable diagnosis o 

42. Operation was performed by Captain H. W. 
Gourlie. 


appendicitis. The Battle incision was employed.*’ 
appendix was normal. On exploration of the il 
Meckel’s diverticulum was found about 18 inches 
cm.) from the ileocecal valve, noessvrhig 3 ctn 
length on the antemesenteric border. It was exc 
in a transverse plane, and the ^ stump was closed ’ 
three rows of fine surgical gut sutures. The appei 
was also removed. Recover}- was rapid and uneven 
The patient was discharged from the hospital Jan. 
1944. Examination of tissue revealed the presenci 
typical heterotopic gastric mucosa in the diverticulur 

Case 7.— A man aged 22 was admitted to the 1 
pifal Jan. 2, 1944 complaining of rather severe f 
in the lower midline region of the abdomen of th 
days’ duration. The cadet stated that on Dec. 30, 1 
he was struck in the abdomen while bo.xing but that 
had no symptoms until she hours after the injury, \vl 
he began to have vague pains in the lower part of i 
abdomen. The pain was intermittent for two d: 
and then began to be almost constant. The morning 
admission he became nauseated and vomited and i 
pains in the abdomen became more severe. The p; 
history was entirely irrelevant. Physical examinati 
revealed the abdomen to be moderately tender in t 
lower midlirie region, with moderate rigidity and r 
bound pain referred to the umbilicus. The temperatu 
was 98.4 F., the pulse rate SO and the respirator}- ra 
20. The white blood cell count was 10,500, with pol; 
morphonuclear cells 68 per cent and lymphocv-tes 32 pi 
cent. Urinalysis gave negative results. After a bni 
period of observation, it was decided that the patiu 
had an abdominal condition requiring surgical interves 
tion and probably had Meckel’s diverticulum. Explora 
tion was carried out through a Battle incision. Th 
appendix was normal, and there was no evidence o 
injur}' within the abdominal cavity, but Jfeckeli 
diverticulum, 4 cm. in length, was present about 18 to 
20 inches (45 to 50 cm.) above the ileocecal valve on 
tlie antemesenteric portion of the ileum. The di- 
verticulum was excised in a transverse plane and the 
stump was closed with two rows of continuous fine 
surgical gut sutures. The appendix was also removed. 
The man made an uneventful recovery and was dis- 
charged from the hospital January 23. Microscopic 
e.xamination of the tissues removed revealed t e 
presence of typical heterotopic gastric mucosa witm 
the diverticulum. 

Case 8.— A girl 10 years old was admitted to the 
hospital Feb. 2, 1944 with the chief complaint 
abdominal pain, anore.xia and nausea of three a) 
duration. The history revealed that the patient 
been subject to recurrent episodes of abdominal P 
with anorexia and slight nausea lasting from two 
several days over a period of about one year, 
ivas described as having a finicky appetite, and a g 
deal had been done in the way of adjusting ^ 
order to prevent the occurrence of the sastromtc- ^ 
s^'mptoms. The present attack began eight a}S 
to her admission with vague pains in the 
umbilicus, slight nausea and the complaint or a o ^ 
distress after eating. Physical examination ^ 

somewhat thin, small girl with slight tenderness jus 
the right of the umbilicus and rebound pain re 
to the umbilicus. The temperature was 98.6 f-. 
pulse rate 88 and the respiratory rate 20. m- 

43. Operation was performed by Captain O. - 
ton. 
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blood cell count was 4,850,000, and the white blood cell 
count, 4,900, with polymorphonuclear cells 36 per cent, 
lymphocytes 60 per cent and eosinophils 4 per cent. 
The value for hemoplohin was 80 per cent (T.alhivist). 
Examination of the stools and of the urine revealed noth- 
intr si.cnificant. In view of the fact that the patient had 
been in the hospital on previous occasions for a similar 
condition and in view of the physical findinc;s, it was 
decided that operation was indicated. The preoperative 
diaqnosis was probable appendicitis. .-V Battle incision 
was employed. The appendix was found to be normal 
but was removed. Nfcckcl's diverticulum, 5 cm. in 
lenirth. was found 15 inches (40 cm.) from the cecum 
on the lateral a.spcct of the ileum. Its blood supply 
was derived from its own mcscntcriolum. The di- 
vertindnm was excised in a transverse plane, and the 
stump was closed with three rows of fine surgical gut 
sutures. The patient made an uneventful recovery and 
was discharged from the hospital February 12. Fol- 
low-up at the time of writing reveals the patient to be 
gaining in weight and to be relieved completely of her 
gastrointestinal disturbances. Microscopic ex.amination 
of the diverticulum revealed the presence of hctcrotopic 
gastric mucosa. 

Case 9. — -A. man aged 46 fell dead after engaging 
in physical c-xercise in the line of duty on March 8, 
1944. As far as could be determined, his past histon* 
was essentially irrelevant. No history could be obtained 
of any gastrointestinal disturbance. .Autopsy revealed 
the cause of deatli to be a coronary occlusion. Meckel's 
diverticulum, 6 inches (15 cm.) long, was found on the 
small intestine 46 inches (115 cm.) from the cecum. 
Microscopic examination of tlic diverticulum revealed 
the presence of heterotopic gastric mucosa. 

Case 10. — A man aged 25 died March 6, 1944 as a 
result of injuries received in an airplane crash. As 
far as could be determined, he had no history of gastro- 
intestinal disease prior to the accident. Autopsy re- 
vealed the cause of death to be due to exsanguination 
from lacerations of large blood vessels in the chest. 
Meckel’s diverticulum, about 8 inches (20 cm.) long, 
was found on the ileum about 20 inches (50 cm.) from 
the cecum. Microscopic examination of the diverticulum 
revealed normal ileal tissue and no heterotopic tissue. 

Case 11. — E. E. S., a white man, aged 55, was ad- 
mitted to the hospital on July 27, 1944 with the diag- 
nosis of lumbago. He became ill at 8 a. m., while 
bending over in his routine work. At 4 p. m. of the 
same day he was complaining of midepigastric pain of 
increasing severity. The white blood cell count was 
11,050, with poljmorphonuclear cells 80 per cent and 
lymphocytes 20 per cent; the red blood cell count was 
4,200,000; the value for hemoglobin was 80 per cent 
(Tallqvist). He was observed until 10 p. ra., when 
the pains in the epigastrium became extremely severe. 
.At this time his abdomen was boardlike in rigidity. 
His past history revealed that he had had a similar 
attack six years prior to admission to the hospital, at 
which time he was in bed for three weeks. There 
was also a history of frequent episodes of dyspepsia, 
characterized by gaseous eructations and epigastric dis- 
tress, over a period of twenty years. About a year 
, before he had been treated for an imconfirmed duodenal 
' ulcer. 

' With the development of boardlike rigidity in the 
abdomen and the severe pain, it was decided that ex- 
ploration was indicated. The possibility of Meckel’s 


diverticulum was entertained before operation. .At 
operation the appendix was found to be normal. There 
was no other disease in the abdominal cavity except a 
diverticulum about 2 inches (5 cm.) long. It was 
24 inches (6 cm.) from the cecum on the antemcsenteric 
border of the ileum. The appendix and the diverticulum 
were removed, and the patient made an uneventful 
recovery. Microscopic examination of the diverticulum 
revealed the presence of gastric mucosa without inflam- 
mation. 

Case 12. — L. K. was admitted to the hospital on 
.Aug. 11, 1944 with the diagnosis of acute appendicitis. 
She became ill at 9 a. m. of the same day, with pains 
in the midepigastrium, associated with nausea and 
vomiting. She took a laxative and administered an 
enema to herself. These measures failed to give relief. 
She was e.xamined at 4 p. m. and found to have 
moderate tenderness in the right lower quadrant of the 
.abdomen with persistent pain in the midepigastrium. 
The white blood cell count was 9,000 at 4 p. m. She 
was advised at this time to remain in bed and rest. 
She improved slightly, but at 8 p. m. the epigastric pain 
and nausea returned. She was admitted to the hospital, 
uitli a white blood cell count of 12,400. Urinalysis gave 
normal results. There was distinct tenderness in 
McBumey’s area, but all of the pain of which she 
complained was in the midepigastrium. The history 
revealed repeated attacks of mild epigastric distress at 
intervals during the past two years. The diagnosis 
was appendicitis, and operation was performed at 
11 p. m. The appendi.x was normal. There was a 
small follicular cyst on the right ovary, and Meckel's 
diverticulum, rather large, was situated 12 inches (30 
cm.) from the cecum, on the antemesenteric border of 
the ileum. It was 6 cm. long and contained three small 
pscudodiverticula. The appendix and the diverticulum 
were removed, and the cyst on the ovary was punctured. 
The patient made an uneventful recovery. Microscopic 
examination of the diverticulum revealed the presence 
of gastric mucosa without inflammation. 

COMMENT 

The object in presenting these cases is pri- 
marily to call attention to the fact that there are 
cases in which Meckel’s diverticulum containing 
heterotopic gastric mucosa may cause symptoms 
somewhat akin to those of diverticulitis but in 
which there is no evidence of inflammation. This 
type of condition could be called dyspepsia 
Meckeli. It is believed that the heterotopic gas- 
tric mucosa secretes hydrochloric add and pepsin 
and that the acid and pepsin become irritating 
to the ileum, producing spasms in the walls of tlie 
ileum and the diverticulum. These spasms, in 
turn, cause the symptoms. It is therefore recom- 
mended that when patients with such s^'mptoms 
are seen dyspepsia Meckeli be considered and 
that at operation Meckd’s diverticulum be 
exduded by searching for it. 

Case 3 was interesting because simple exdsion 
of the bleeding diverticulum did not stop the 
hemorrhages and two da 3 -s later it was necessarj' 
to resect a portion of the Ueum to bring about 
the desired result. 



166 


ARCHIVES OF SURGERY 


Delay in operating in case 5, due to failure to 
recognize the inflammatorj^ nature of the intesti- 
nal obstruction, led to a fatal outcome from 
peritonitis and septicemia. This was partlj' due 
to the fact that the patient was once successfully 
carried through a previous attack with the Miller- 
Abbott tube and to the fact that he seemed to im- 
prove under consen^ative treatment at the be- 
ginning of the last attack. No doubt, had oper- 
ation been performed earlier the outcome of this 
case would have been different. It is possible 
that the occasional episodes of indigestion he had 
between the first and the last severe attack were 
due to dyspepsia Meckeli if not to peptic ulcer of 
the diverticulum. 

Cases 9 and 10 were included to show that 
Meckel’s diverticulum occurs without producing 
symptoms. If symptoms were present in these 


cases they were not recognized or were of si 
clinical intensity. 

COXCLUSIONS 

A general consideration of Meckel’s divert 
ulum and of the 10 cases ** reported here leads 
the following conclusions : 1. If Meckel’s divert 
ulum is suspected at all, earty operation is ii 
perative. 

2. The treatment of jMeckel’s diverticulum 
surgical removal of the diverticulum. 

3. In a certain number of cases of Mecke 
diverticulum there is probablj" a symptom coi 
plex resulting from secretion of hydrochloric ac 
and pepsin by heterotopic gastric mucosa, f 
which the term dyspepsia Meckeli is suggeste 

44. Two additional cases (cases 11 and 12) we 
observed after this paper was originally written. 



UTILIZATION OF OXYGEN BY THE BRAIN IN 
TRAULMATIC SHOCK 

ALFRED BLALOCK, M.D. 

BALTIMORE 


Reduction in the ettcctive volume of circu- 
lating blood in traumatic shock results in varA'ing 
degrees of anoxia of the different structures of 
the body. Tbc nervous system is probably more 
sensitive tban other tissues to a deficit of oxygon 
and it is likely that irreversible changes take 
place there first. Many studies have been per- 
fonned in recent years on metabolism and blood 
flow in the kidneys, the liver and other organs 
in shock. The brain has not received sufficient 
attention in this regard because of difficulties 
connected with methods for determining the cere- 
bral blood flow and for collecting cerebral venous 
blood. These difficulties are to a considerable 
extent anatomic, in that the arterial blood is 
supplied to tbe brain through a number of dif- 
ferent vessels. In the dog and the cat the ex- 
ternal carotid arteries supply a considerable part 
of the total. As emphasized by Uumke and 
Schmidt,^ tbe monkey resembles man in that the 
greater part of the cerebral blood flow is con- 
ducted by the internal carotid arteries and there 
are only insignificant communications between 
the intracranial and the extracranial part of the 
cephalic circulation. 

The best method which has been devised for 
the direct determination of the blood flow of the 
brain is that of Dumke and Schmidt,^ in which 
one uses a flowmeter after cannulation of the 
main cerebral arteries of the monkey. The only 
criticism of their method is that one maA' be 
dealing Avith a somewhat abnormal animal as a 
result of the experimental preparation itself. An 
extensKe operation and systemic treatment of 
the blood Avith heparin are necessarj' for the 
conduct of the study. The present studies on 
dogs consisted of determinations of the oxygen 
content of arterial blood, of the oxj'gen content 
af venous blood obtained from the confluence 
af cerebral sinuses and of the total ox}'gen con- 

From the Department of Surgerj’ of the Johns Hop- 
dns University and Hospital. The work described in 
his paper was done under a contract, recommended by 
he Committee on Medical Research, between the O/Bce 
)f Scientific Research and Development and Johns Hop- 
nns UniA'ersita'. 
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sumption of the animal after shock AA’as produced 
b\' several different methods. It Avas appreciated 
at the initiation of these experiments that changes 
in the arteriovenous oxygen difference may not 
parallel alterations in the cerebral blood Aoaa'. 
.-\t the same time it Avas hoped that information 
on the cerebral utilization of oxygen and the 
total oxA'gen consumption of the body AA'Ould 
shed some light on the manner in AA’hich the 
brain responds to a reduction in blood A'olume, 
cardiac output and arterial blood pressure. 

METHODS 

Dogs Avere used in all experiments. General anes- 
thesia Avas produced approximately one hour before 
the control studies Avere performed by the intravenous 
injection of pentobarbital sodium, 25 to 30 rag. per 
kilogram of^body Aveight. Subsequent subcutaneous 
injections Avere giA-en as indicated, 5 to 10 mg. per 
kilogram of body Aveight. Samples of blood AA-ere col- 
lected under oil in 20 cc. syringes containing sodium, 
oxalate. The ox>-gen consumption of the animal aa'bs 
determined by a Benedict spirometer. The approximate 
mean arterial blood pressure Avas determined by needle 
puncture of the femoral arterj'. The cardiac output was 
calculated by the Pick principle. 

Arterial blood for the A-arious analyses was obtained 
by puncture of the femoral artery. Mixed A-enous blood, 
was AvithdraAvn from the right auricle after a glass 
cannula Avas inserted through the right external jugular 
Acin. Cerebral venous blood AA'as obtained from the- 
confluence of sinuses (torcular Herophili). The occipi- 
tal protuberance was exposed, and an opening into it 
AA’as made by means of a small drill. After blood escaped 
freely, a metal cannula was inserted. This cannula was 
23 mm. in length. It had an external diameter of 4.5 
mm. at the tip and an internal diameter of 1.5 mm. 
The distal end of the cannula was tapered and threaded 
in order to insure a snug fit into the bone. When 
blood was not being AA’ithdraAATi, the cannula was 
plugged by an obturator. 

The folIoAA’ing methods AA’ere used in producing shock. 
In the experiments on hemorrhage, blood equal to 1 per 
cent of the body weight was remoA-ed at one hour 
intervals. Samples for the A-arious analyses were AA-ith- 
draAA’n fortj’-fiA’e minutes after each bleeding. In the 
studies on bums the hair AA’as clipped OA’er the entire 
body-. The deeply anesthetized animal was then dipped 
up to the axilla in AA-ater at 90 C. for ten seconds. In 
the experiments on the effects of trauma to an extremity, 
one of the thighs was struck approximately four hundred 
moderately severe bloAvs with a hammer. In the studies 
on the effects of a tourniquet, a strong rubber tube was 
AA-rapped tightly about the uppermost part of each pos- 
terior extremity’ and was left in place for four hours 
before being remoA’ed. 
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RESULTS 

Control experiments in which the oxygen con- 
tent of tloe sinus blood ivas determined and other 
studies were perfonned over a six hour period 
showed no great alteration in the various factors 
during this time. All of the changes were much 
less marked than those which were found in the 
subsequent experiments. 

All of the four experimental procedures for 
producing shock, hemorrhage, trauma, toumi- 


early Lcrease in the arterial-venous m: 
oxygen difference was due in some instances 
an increase: in the oxygen content of the arter 
blood ratheXthan to a decrease in oxj-genco 
tent of the \enous blood. As indicated F 
viousb^ the afcial-venous sinus oxj-gen dita 
ence usually incased before there was a s.gE 
cant decrease in\ arterial blood 
Alterations in theX^-^tal oxTgen “nsiunpW 
the body throughouX^ course o 


Table 1. — The Effects of Graded Hemorrhage 
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quets and burns were associated with an in- 
crease in the arteriovenous difference of both 
the cerebral sinus blood and the mixed A’-enous 
blood. The oxj-gen utilization of the cerebral 
sinus blood and that of the mixed venous blood 
in general paralleled each other closely. Par- 
ticular attention is directed to the fact that the 
difference in oxj-gen content of the arterial blood 
and that of the sinus blood increased in the 
early stages of shock and this difference usually 
•me more marked as shock developed. The 

S 


ments were not great. If one could assume th 
the oxygen consumed by the brain also remain 
essentially constant, the finding of an increasi 
utilization of oxj'gen rvould mean that the cer 
bral blood flow Avas considerably reduced. Su< 
an assumption is not Avarranted. The results < 
representative experiments are gii'en in tab! 
1, 2, 3 and 4. 

comment 

It is to be emphasized that the measuremei 
of the quantit}’ of oxygen Avhich is remoA^ed frO) 
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each unit of blood which passes througli the 
brain may not give a direct - indication of the 
cerebral blood flow. Schmidt and his associates 
stated the opinion that there is no correlation 
between the cerebral arteriovenous difference 
ind the cerebral blood flow. 

The present studies on utilization of oxj-gen 
w the brain are of interest in comparison with 


flow through the kidney has been reduced to 
less than half of that in the preshock state. 
Bradburn and I ' found a number of years ago 
that the oxygen content of blood in the renal 
vein was altered relatively little in various types 
of shock. It is to be noted in the present e.x- 
periments that the arteriovenous oxygen differ- 
ence in cerebral blood is usually considerably 
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1 other organs, particularly the kidneys, 
Van Slyke and his associates ^ found 
•' quantity of oxygen removed from each 
lood passing through the kidney is not 
appreciably until peripheral circulatory 
/ .s passed the initial stages and the blood 

nidt, C. F. ; Personal communication to the 
V: 44. 

'T Slyke, D. D.; Phillips, R. A., and others: 
ommunication to the author, 1943. 


increased in the early stages of traumatic shock. 
Thus it appears that under conditions of de- 
creasing blood flow the brain, unlike the kidne3's, 
can maintain its oxA'gen consumption at least 
partialty by extracting increased proportions of 
oxygen from the arterial blood. 

Clarabelle Puryear and Vivien Thomas rendered 
valuable technical aid. 


4. Blalock. A., and Bradburn, H. : Distribution of 
the Blood in Shock, Arch. Surg. 20:26 (Jan.) 1930. 



TREATMENT OF TRAUMATIC ANEURYSMS 
AND ARTERIOVENOUS FISTULAS 


I. A. BIGGER, M.D. 

RICHMOND, VIRGINIA 


Traumatic aneur3'sms and arteriovenous fis- 
tulas were frequent sequelae of vascular injuries 
during the last great war and from current 
reports are even more numerous during the 
present war. This is not unexpected, for the 
tj'pe of armament now being used characteristi- 
callj' produces multiple wounds. Furthermore, 
in the past wounds of major blood vessels caused 
a high mortalit)' as the result of hemorrhage, 
shock and infection. Now the presence of more 
highlj' trained medical officers in the forward 
areas, more rapid transportation and the use of 
large quantities of plasma and blood have greatlj' 
reduced the number of deaths from hemorrhage 
and shock. Also the combination of better sur- 
gical procedures performed earlier plus the use 
of sulfonamide compounds has resulted in a lower 
incidence of infection. The net result of these 
improvements is the survival of a larger number 
of soldiers with vascular injuries, in many of 
whom aneurj’sms and arteriovenous fistulas de- 
velop. It is therefore desirable to attempt to 
evaluate the various procedures used in the 
treatment of these important conditions. This 
task is undertaken in the present paper, which 
is based largely on a study of 29 patients who 
had vascular lesions caused by trauma. Thir- 
teen had arteriovenous fistulas, 15 had arterial 
aneurj'sms and 1 had an aneurysm of the ab- 
dominal aorta and a fistula between the aorta 
and the vena cava. When the patient last referred 
to was first seen the aneurj^sm had ruptured; 
so careful study^ was not possible, and the fistula 
was not localized at that time. It was treated 
later, independently of the aneurysm. 

The physiologic effects of arterial aneurysms 
are less complex than those of arteriovenous fis- 
tulas. IVith an arterial aneurysm the effects are 
largely confined to the area supplied by the 
injured artery, whereas an arteriovenous fistula 
may' produce profound effects on tlie entire cir- 
culatory system. This should be kept in mind 

From the Department of Surgerj', Medical College 
of Virginia. 

Read before the Section on Surgery', General and 
Abdominal, at the Ninetj'-Fourth Annual Session of the 
American Medical .■Association, Chicago, June 1-1, 1944. 


in the management of the two conditions, 
the same general principles are applied in 
treatment of both. 

A traumatic arterial aneurysm is usually 
result of injury' to an arteiy' deeply' embedded 
the soft tissues, more often in an extremity 
in the neck than in one of the great body cavit; 
for a wound of a vessel in one of the latter si 
frequently results in fatal hemorrhage. I 
sequence of events usually is as follows: I 
weapon or missile penetrates the soft parts, 
eluding muscle and fascia, and then the artei 
As the result of muscular contraction the tiss 
planes are shifted and the blood is trapped, fon 
ing a hematoma which communicates with t 
lumen of the artery'. The blood in contact w 
the tissues clots, forming an irregular can 
which gradually becomes more or less spheric 
In the early state the lesion is called a pulsatit 
hematoma, but when it becomes well localize 
and spherical it is called a traumatic or fal; 
aneury'sm. This paper is concerned with 
latter condition. 

It is generally agreed that once localization h- 
occurred surgical intervention should be delaj'f'- 
to permit improvement in the collateral dreuk 
tion and disappearance of bacteria from the 
jacent tissues. Unless complications arise whi<> 
demand earlier operation, conservative treating- 
should be continued for at least six to eight week- 
The developments most likely to indicate earlii‘ 
operation are : increase in size of the aneuiy-'®' 
causing compression of collateral channels f- 
adjacent nerve trunks ; infection, and secondaiT 
hemorrhage. Injury' to important nerves at t 
time of the arterial injury also calls for operatic-- 
as early as is compatible with reasonable 
The ty'pe of operation to be performeed is 
termined to a considerable extent by the pre.ci'p 
or absence of complications and by the type ^ 
complication. As was pointed out by' Elhin 
Woodhall," injury to important nerves m 
ciation with vascular lesions requires 
of the aneurysmal sac and repair of the ne^^ 
at the same operation whenever this is po-'' 

■ ij!’ 

1. Elkin, D. C, and Woodhall, B.: Ann. Surf- 

411 (March) 1944. 
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This is desirable, but the interruption of nerve 
function by the pressure of an expanding aneu- 
rysm is not necessarily an indication for excision 
of the aneurysmal sac, for any procedure rvhich 
relieves pressure, such as aneurysmorrbapby, if 
performed early will be followed by return of 
nerve function. It is important, therefore, that 
a careful neurologic examination be done on any 
patient with a traumatic vascular lesion, especially 
when the subclavian, axillary, brachial or popliteal 
artery is involved. Not only should a primary 
neurologic examination be done, but this should 
be repeated whenever there is undue pain orig- 
inating in the region of the aneurysm or when 
there is rapid enlargement of the aneurysmal sac. 

Infection alone may be treated conservatively, 
but careful watch must be kept for secondar\' 
hemorrhage, and if it occurs immediate operation 
is indicated. The type of operation is dependent 
on the extent and severity of the infection as 
well as on the location of the aneurysm. If the 
infection is mild and especially if the aneur\-sm 
is so located that exposure of the artery proximal 
to the infection is difficult or fraught with un- 
usual danger, the sac may be opened and the 
artery doubly ligated and completely divided be- 
tween the ligatures. If, on the other hand, the 
arter)’ can be readily exposed proximal to the 
area of infection and obstructed without inter- 
fering with essential collateral channels, proximal 
ligation of the arter}- and of the concomitant vein 
may be the treatment of choice. The following 
case report illustrates the value of proximal liga- 
tion of the arterj- and the vein under suitable 
conditions. 

REPORT OF A CASE 

W. A., a Negro man apparently about 35 years of 
ige, entered St. Philip Hospital, Richmond, Va., Jan. 
12, 1938, because of an infected wound of the lateral 
.ide of the left leg at the level of the knee. He had 
jeen stabbed ten days before and stated that there was 
)rofuse bleeding, which was controlled by external 
jressure. He was not confined to bed for the first few 
lays, and approximately one week after the injurj- the 
eg became swollen and painful. _ Four days later he 
lad a secondary' hemorrhage. When he was admitted 
o the hospital there was slight bleeding from the 
round, which was infected. There was marked 
welling about the knee, and filling the popliteal space 
.’as a pulsating mass which extended laterally to the 
egion of the stab wound. There was a systolic bruit 
ver this mass. The other significant physical findings 
.'ere as follows : A systolic murmur was heard at the 
ardiac apex and over the aortic area ; the blood 
ressure was 170 systolic and 100 diastolic ; the volume 
' f the pulse in the posterior tibial and the dorsalis pedis 
rtery was approximately equal in the two extremities, 
nd the left leg and foot were warm. 

The important laboratory' findings were 2,800,003 red 
/' lood cells, 15,750 leukocytes, 84 per cent polymorpho- 
uclear neutrophils and a positive Wassermann re- 
ction of the blood and the spinal fluid. 


Six days after admission to the hospital the patient 
had another hemorrhage so it was decided that proximal 
occlusion of the artery and vein had best be done. The 
femoral vessels were exposed in the adductor canal, and 
the artery was occluded by a strip of fascia and the 
vein ligated. Pulsation in the aneuo'sm promptly ** 
ceased and was not again noted. There was no further 
hemorrhage, and the wound healed satisfactorily. .The 
posterior tibial and dorsalis pedis arteries no longer 
pulsated, but the collateral circulation was adequate. 
The patient was discharged from the hospital twenty- 
eight d.ays after occlusion of the femoral artery. At 
the time of writing, six years later, he has no evidence 
of aneurysm and appears to have little difficulty with 
the circulation in the left leg and foot. 

In anotlier patient a false aneurysm of the 
proximal portion of the radial arter}- of five 
months’ duration was cured by ligation of the 
terminal portion of the brachial artery. Although 
the result was satisfactory, aneurysmorrhaphy 
would have been a better procedure. 

Proximal occlusion of the artery- and the vein 
may- be tbe procedure of choice under circum- 
stances similar to those which developed in the 
first case. It may also be indicated when shrink- 
age must be caused in an aneurysmal sac to per- 
mit e.xposure of the vessels distally. In most 
other circumstances a more direct attack on the 
aneury-sm should be employed. 

CASES PRESENTED IN T.\BLE 1 

Five patients yvith traumatic arterial aneurysms 
yvere treated by complete excision of the aneu- 
rysmal sac (table 1). 

In the first patient . represented in this table 
the median nerve yvas found to have been par- 
tially divided but healing seemed satisfactory 
except for an excess of scar; so the nerve yvas 
not resected. The radial nerve was moderately' 
compressed but intact. The ulnar nerve yvas 
spread out to form a part of the yvall of the sac, 
but yvhen dissected ayvay from the rest of the 
sac it apjjeared to be practically intact. At the 
time of yvriting, seventeen months later, there 
is no return of function in those fibers of the 
median nerve yvhich suppl}’ the flexor digitorum 
profundus muscle, and sensation has not com- 
pletely returned to that part of the hand yvhich 
is supplied by the median nery’e. 

The case of patient 2 in table 1 is also of inter- 
est in that, according to tlie patient’s historj’, 
only' a small, hard mass persisted in the region 
of the stab yvound until four yveeks before he 
yvas admitted to the hospital, seventeen months 
after the injurj'. At that time the mass enlarged 
rapidi}', producing sey'ere pain and pronounced 
yy'eakness of the muscles of the forearm and hand. 

On the patient’s admission the mass was 5.5 bj’ 

4 by' 4 cm. and did not pulsate. There yvas 
neither thrill nor bruit oy'er it, and yvhen the 
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sac was excised its lumen was completely filled 
with clot. The cords of the brachial plexus were 
firmly attached to the sac but showed no evidence 
of primary injury. This patient left the hospital 
•on the fifth postoperative da)', and even then 
tliere was considerable improvement in function 
of the muscles of the hand and the forearm. It 
has not been possible to examine him again. 


>fo follow-up of patient 2 has been po 
Patient 3, a 14 year old boy, has not been ( 
ined recently, but his local physician state 
he now, nine months after operation, has 
disability of any kind. Since his common fei 
artery was occluded, this result is of part 
interest. The lumbar sympathetic nerves 
interrupted by the injection of alcohol, and 


Table 1. Traumatic Arterial Aneurysms Treated by Complete Excision of Sac 


Patient 
and Age 

Involved Artery 

Type of Injury; 
Duration 

Result 

1. X. B.* 
20 yr. 

AxlJiary arter3*, 
terminal portion 

Bullet wound, 

G wk. 

Aneurysm 

cured 

2. J. H.* 
27 yr. 

.•V.\i!lary artery 

Stab wound; 
yr. 

Aneurysm 

cured 

S. R. A.* 

IS yr. 

4. W.D. 
75 yr. 

5. V. il. 

24 yr. 

Deep volar arch 

Superficial tem- 
poral artery 
Radial artery 

Stab wound; 

3 TVk. 

Blunt force; 

3 wk. 

Stab wound; 

3 wk. 

Aneurysm 

cured 

Aneurysm 

cared 

Aneurysm 

cured 


CompHcatfons anfl Comment 

Pntioafc came to hospital because of severe pain and weakc 
muscles of loreann; sac excised and nerves liberated; tempo 
yrealeness of all muscles of forearm; has recovered all mot 
function except flexion of distal joints of the index and mi 
fingers (median nerve) 

Small mass persisted after injury and rapidly enlarged 4 
before coining to hospital; on admission radial pulse not palj 
marked weakness of muscles of hand and forearm; no gross 
nerve injury found; not possible to follow up 


* ‘WaSEcrmann reaction positive. 


Table 2 . — Tronmaiic Arieriol Anetirysins Treated by Ancurys^norrhaphy 


Patient 
and Age 

Involved Artery 

Type of Injury; 
Duration 

Eesult 

1. C.O.* 
25 yr. 

Abdominal aorta 
at level of 
inferior mesen- 
teric artery 

Bullet wound; 

16 mo. 

Aneurysm 

cured 

2, A. C. 
29 yr. 

Femoral artery 

In Hunter’s canal 

Bullet wound; 

5 mo. 

Aneurysm 

cured 

3. J. X. 

14 yr. 

Common femoral 
artery 

Stab wound of 
artery, about 
divided in 
oblique direc- 
tion; 10 days 

Aneuryem 

cured 

4. J. J. 

2S yt. 

Axillary artery 

Stab wound, 
artery almost 
completely 
divided; 1 mo. 

Aneurysm 

cured 

5. E. W. 

30 yr. 

Profunda femoris 
artery, close to 
main trunk 

Bullet wound; 

6 mo. 

Aneurysm 

cured 

G. R. W.t 
45 yr. 

Proximal portion 
of brachial artery 

Stab wound; 

C wk. 

Aneurysm 

cured 

7. W. B.f 
27 yr. 

Distal portion of 
brachial artery 

Stab wound; 

7 wk. 

Aneurysm 

cured 

S. K. A.f 

23 yr. 

Hidportion of 
brachial artery 

Stab wound; 

1 mo. 

Aneurysm 

cured 

9. W. B.t 
CC yr. 

Distal portion of 
brachial artery 

Bullet wound; 

33 mo. 

Aneurysm 

cured 


* Previously reported in Ann. Suxg. 112 1 879, 3940 . 
t Wsssermsim reaction positive. 


CASES PRESENTED IN TABLE 2 

Nine patients with traumatic arterial aneurysms 
were treated by aneur)'smorrhaphy (table 2). 

Unfortunatei)' follow-up examinations have 
been possible in only a small number of these 
cases. In patient 1 there developed a severe 
ischemic neuritis with marked temporary dis- 
turbance of sensation and motion. Ligation of 
the vena cava probably would have prevented 
this comph'cation. 


Complications and Comment 

Abdominal pain which became progressively more severe? ps 
also had physical signs of arteriovenous fistula within abooi 
see table 5 and case report 3 

Mild infection, temporary sinus formation; no appreciable int 
ference with nutrition of lower part of leg and foot at tixeet 
discharge from hospital; claudication on fast Tralkine 
Early operation because of severe pain in disfriboMon of ffc 
nerve; lumbar sympathetic nerves blocked with alcohol 


Operution necessary at end of 1 month because nf rapid eoh 
ment of aneurysm, causing serious interference with 
circulation; pressure on cords of brachial ple.vus caused severe 
pain and weakness of muscles of arm and hand 
Opening in common femoral artery closed by sutnre; ^ 
ment of profunda femorfs artery ligated; circulation id ids- 
trunk not disturbed 

patient entered hospital because of rapid increase in 
aneurysm, severe pain and rapid loss of function in an ^ ^ 
of forearm; no gross nerve lesion demonstrated; 
weakness of muscles supplied by radial nerve; 
and middle fingers; patient signed release 5 davs oi- 


mpairment of sensation in distribution of 

jquested to return to outpatient clinic but failed to ao . 

>JIoW'Up possible ^ 

‘emporary impairment of feosotion in distribution n 
erve; complete recovery 


possible that this circumstance is partly re^ 
sible for the satisfactory state of the 
in the involved leg. The presen'ation of co s 

channels incidental to aneurysmorrhaphy ■- 

also have play'ed a part in the result. 

Patient 4 now, five months after 
shows complete return of motor function c- 
for weakness of the biceps bracliii mo-'O 
is probable that its nerve supply from t 'c 
culocutaneous nerve was injured at 
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of the vascular injury and that this was over- 
looked in the early neurologic examination. 

The case of patient 5 illustrates the importance 
of determining whether or not the main artcr\- 
is injured before occluding it. In this case the 
circulation in the femoral artery has remained in- 
tact, and there has been no disturbance in function. 

Seven arteriovenous fistulas were treated by 
(juadruple ligation and excision of the fistulous 
area (table o'). 


involved, there is definite evidence that the circu- 
lation is inadequate for sustained muscular 
activity. This is an important matter and one 
which has not received the attention which is 
its due. 

CASES PRESENTED IN TABLE i 

Tliree traumatic arteriovenous fistulas were 
treated by repair of an artery (table 4). 

R. E. E., a white man 55 years of age (table -t, 
patient 1), was admitted to the Medical College of 


T.Mii.E 3. Traumatic Artcriovcuous Fisltilas Treated by Quadruple Ligation and Earcision of the Fistulous Area 


Patient 
and Age 

Involved Vessels 

Tj-pc of Injury; 
Duration 

Result 

1. S. B. 

4'j yr. 

hsuiMMfieial femoral 
arten* and vein, 
inidporllon 

Bullet wound; 

0 ino. 

Cure ol 
fistula 

2. K. W.- 
la yr. 

3. A. H. 

32 yr. 

Slidljoiilon of Bullet wound; 

fupcrflciai femoral 2% mo. 
artery and vein 

Common femoral Bullet wound; 

artery and vein 4 yr. 

near level of pro- 
funda Icmorls artery 

Cure of 
fl.sfula 

Cure of 
fistula 

4. R, B. 

21 yr. 

Common femoral 
ancry and vein 

Bullet wound; 

2 mo. 

Cure of 
flitnJa 

5. is. W. 

35 yr. 

Popliteal artery 
and vein 

Bullet wound; 

14 yr. 

Cure of 
fistula 

tj. C. A. 
ir. yr. 

Popliteal artery 
and vein 

Bullet wound; 

S mo. 

Cure of 
fistula 

7. J.M.* 
2S yr. 

External carotid 
artery and poste- 
rior facial vein 

Stab wound; 

5 yr. 

Cure of 
fistula 


• Wossennann reaction positive. 


Complications end Comment 

Visible pulsation In distal stump ot femoral artery after resec- 
tion and palpable pulse in both dorsalis pedis and posterior 
liblal arteries at completion of op*:ralion; In spite of th*5, 
involved leg tires rapidly, and foot is cold 
Six ^eeks after operation leg measurements normal; no symp- 
toms; follow-up not possible 

No Immediate evidence of circulatory deficiency; no pulse in 
involved leg during hospital stay; his physician now, 7% years 
later, reports weak pulse in popliteal and posterior tibial 
arteries; foot susceptible to cold; claudication on fast walking 
or on walking up hill; call of leg 4 cm. larger than other (nor- 
mal) leg 

Postoperativcly weak dorsalis pedis^palse; C years later weak 
putso In dorsalis pedis and posterior tibial arteries; foot cold; 
slight swelling of leg; claudication on walking 2 blocks 
Vein proximal to fistula approximately three times size of vein 
distal to fistula; nicer on anteromedial surface of lower part of 
leg of 3 months' duration at time of operation; healed slowly; 
then broke dowm again in 1912—5 years later; healed again; then 
recurred 1 year later; unable to make examination at this time 
Dorsalis pedis poise present (small volume) after resection of 
vessels; now, 7 years after operation, in army hospital awaiting 
discharge because of swelling and rapid tiring of leg; complains 
of coldness of foot 

Two days after operation a systolic bruit heard anterior to 
auditory canal; cause undetermined; follow-up not possible 


Table 4. — Traumatic Arteriovenous Fistulas Treated by Repair of Artery 


patient 


Type of Injury; 

and Age 

Involved Vessels 

Duration 

1. C. S.* 

Common carotid 

Stab wound; 

53 yr. 

artery and inter- 
nal jugular vein 

23 mo. 

2. R. B. 

Common carotid 

Bullet wound; 

55 yr. 

artery and Inter- 
nal jugular vein 

37 yr. 

3. C. P. 

Common femoral 

Bullet wound; 

10 yr. 

artery and vein 

6 wk. 


Eesult 


Complications and Comment 


Cured 


Patient examined ilay S, 1544, 10% years later; has remained 
well; carotid artery has remained patent 


Remained well 
for 2 yr. and 
5? mo.; then 
false aneurysm 
developed 
Cured 


Obliterative aneurysmorrhaphy for false aneurys m ; proximal 
and distal ligation of artery; recurrent hemorrhage finally 
caused death; see report of second case reported 


At operation fistula between artery and vein was divided, and 
openings in artery and vein were closed by fine silk sutures; 
false aneurysm, lateral side of artery and about 2 cm. in diam- 
eter, resected and artery repaired; artery and vein remained 
patent; 3 years later no demonstrable difference in circulation 
in two extremities 


♦ Surgery 2x555, 1937. 

CASES PRESENTED IN TABLE 3 
Excellent immediate results were obtained 
I the 7 patients represented in this table, but 
ie late results are less satisfactorj-. In 1 patient 
-lere was no evidence of circulator}- deficienc>- 
'. the end of six weeks, but a late foUow-up was 
Dt possible. In 5 other patients, in whom im- 
ortant vessels of the extremities were also 


Virginia Hospital, Richmond, Va., April 3, 1940, com- 
plaining of shortness of breath and progressive loss of 
strength. Thirty-seven years before this he had re- 
ceived a bullet wound in the right side of his neck, 
and since then he had noted a pulsating miass at the 
site of injury. Examination showed a small pulsating 
mass in line with the carotid artery and the internal 
jugular vein at the level of the thyroid cartilage. There 
was a loud, continuous, machinery-like murmur over 
this mass, radiating along the course of these vessels. 
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The blood pressure was 180 systolic and 80 diastolic. 
Pressure over the fistula caused slowing of the pulse 
from 80 to 66. The cardiothoracic ratio was 57 per 
cent. At operation the aforementioned arterj' and vein 
were found separated by a false ancuo'sm about 2.5 
OT. in diameter, through which they communicated. 
The vein was ligated pro.ximal and distal to the fistula ; 
the aneurj’sm was opened widely, and the opening in 
the artery, which was surrounded by a hcasT deposit 
of caiciurn, was closed by interrupted mattress sutures 
of fine silk. The aneurj’smal sac was obliterated by 
silk sutures and the vein used to cover the area of 
repair. 

The morning after the operation the patient’s blood 
pressure was 200 systolic and 110 diastolic and the 
cardiothoracic ratio 56 per cent. 

Ten days later the blood pressure was 155 systolic 
and 95 diastolic and the cardiothoracic ratio 51 per 
cent. Recovery was uneventful. 


hematoma vas entered, empyema developed and 
the ligature of the innominate artery cut through 
iata! hemorrhage. 

While the results in 2 of the cases 
sented in table 4 were excellent, the unforti 
outcome in the other case ma\' justii 
raise doubt as to the value of arterial repair 
realit)'^ the result in the third case shouli 
attributed to the misapplication of a proce 
and not to the procedure itself, for the pres 
of heavy deposits of calcium in the wall of 
arter}' was a definite contraindication to su 
of the arterial end of the fistula. Suture 
carried out in spite of this because it was fe: 
that resection of the fistulous area would re 
in inadequate cerebral circulation. Proximal : 


r.VBLE 5.—Tra:imalic Arlcriovciiotis Fistulas Treated by Atypical or Incompleie Operative Procedures 


Patient 

Involved Vessels 

Type of Injury; 


and Age 

Duration 

Operative Frocedure 

1. L. R.* 

E.vtertm! iliac 

Bullet wound; large trau- 

Ligation of external iliac 

39 yr. 

artery and vein 

inat/c aneurysm extending 
into pelvis and apparently 
not immediately connected 
nith ffstuin; 9 mo. 

artery, common iliac vein 
and common femoral vein; 
fine silk sutures passed 
through wall of unopened 
vein to close opening in 
artery 

S, 0. o.t 

Abdominal aorta 

Bullet wound; 3 yr. and 

Aorta ligated witb cotton 

25 yr. 

and inferior 
vena cava 

S luo. 

tape proximal to fistula; 
fistula closed witb silk suture- 
passed througb wall of 
unopened vena cava 

S. L. M. 
iS yr. 

Posterior tibial 
artery and vein 

Bullet wound; 4 wk. 

I/igatiOD ot artery and vein 
proximal to fistula 

4. R.J, 

Distal portion 

Bullet wound; artery and vein 

Ligation of vein prosimal 

10 yr. 

common carotid 
artery and iater- 
nal juguiar vein 

communicated through false 
aneurysm sac vrbicb overlay 
proximal portion of both 
internal and external 
carotid arteries; U ino. 

and distal to fistula; occlu- 
sion of common carotid 
artery proximal to fistula 
by strip of fascia 


Complications anij 

Bruit ■nrith marked 
tufltion detected 13 days 
operation; arterial anetiryfa jJ-u 
not pulsate; local pbysidiS 
there is now little demoaitralhe 
difference in legs, but 
tires more rapidly* no 
preoperatiyely swelling xrasiss*^- 
Fistula remained closed; 
through wall of aorta 5 
after JlgatJon, causing 
orrbage; see accompanying i-» 

Fistula not found; bruit dhsJt , 
pcared after ligation of 
tibia! artery and vein and v 
recur while patient 
serration, approximately lo 
no late follow-up possible 
Artery occluded proximal 
rysm with hope of reduem? f**. 


sac, thereby rnaklng exposure^ 


of 

MIU, lUClCUJi iJiUMiife i.,t 

the internal carotid 
difficult; second operation 
sary; aneurysm and 
3 years and B months aiier 
operation 


* Wassermann reaction positive. 

1 Ann. Surg, 112 ; Si9, 1940. 


Two years and eight months later a false arterial 
aneurysm developed at approximately the site of repair 
of the arteriovenous fistula. The aneurysm enlarged 
rapidly and caused severe pain; so the artery was 
exposed proximal to the aneurysm and occluded by a 
strip of fascia. The tenseness of the mass and the force 
of the pulsations were diminished for only a few days. 
There was no evidence of interference with the cerebral 
circulation; so the carotid artery was ligated distal to 
the aneuo'sm, and the sac was incised, the clot evacuated 
and the opening in the artery sutured (obliterative 
aneuiysmorrhaphy). The vessel was extremely sclerotic, 
and there was moderate bleeding when the clot was 
evacuated, indicating that the fascial occlusion was no 
longer complete. Because of the marked degree of 
sclerosis, it was feared the sutures might give way; 
so a ligature was applied adjacent to the strip of fascia. 
A low grade infection developed, however, and the 
ligature cut through, causing secondary' hemorrhage. 
Repeated attempts were made to control the bleeding, 
including a transpleural ligation of the innominate 
artery, but in the exposure of this vessel an infected 


distal ligation of the vein and subtotal 
of the artert' b^' a strip of fascia as a prelimi^c 
procedure, followed b}' excision of the fish' 
area when it had been established that 
an adequate collateral circulation, wouW 
been the method of choice. 

CASES PRESEXTED IX T.AI1I.E 5 

Four arteriovenous fistulas were 
at 3 'pical or incomplete operative proce H‘ 
(table 5). ^ 

C. C, a while man 35 years oijige at 
this, his first, admission (table 3, patient 
operated on Dec. H, 1938. in the Memona 
Richmond, Va., for a ruptured aneurj'Stn ot I 
portion of the abdominal aorla.= At 
the aorta was occluded, a continuous '../re, 

found with arteriovenous fistulas was noted in 

2. Big.ger, I. .A.: Surgery 112:879 (N'ov.) 1- 
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djaccnt to tlic aneurysm, btit because of diflkult cir- 
umstances a careful search was not possible, and the 
tc of the fistula was not discovered. After occlusion 
f the aorta the thrill disappeared, and it had not re- 
ppeared one month later, when the abdomen was 
.entereel for repair of the epeninp between the ancii- 
vsm and the aorta. A faint thrill and a bruit were 
otctl five months later, and one year after the aneu- 
.'smorrhaphy both thrill and bruit had become pro- 
mneed and were most distinct just to the right of the 
lidlinc. 4 cm. above the level of the umbilicus. Tlie 
tart was not enlarged. 

When the patient was again c.xaminetl, in January 
MI, the thrill and the bruit were intense and radiated 
Jwnivard on the right to the inguinal ligament but 
It beyond, a fact which seemed to point to the mesen- 
ric vessels as the site of the fistula. For several 
onths the patient had complained of increasingly severe 
tin in the lower part of the alxiomen, and it had been 
•ccssary to give him morphine repeatedly. Roentgen 
y e.Namination of the spine and of the gastrointestinal 
act gave negative results save for a moderate degree 
stenosis of the third fiortion of the duodenum. This 
as attributed to scar, as that portion of the duodenum 
-d been freed for e.vposure of the aorta at operation 
r rupture of the aneurysm. 

few days after this e.vamination the patient re- 
rned to the hospital because he had fainted, and it 
IS feared that the aneurysm had recurred and had 
.ain ruptured. Nothing was discovered to explain the 
dominal pain ; so e.xploratory laparotomy was per- 
rmed on March 4, IWl. veo" pronounced thrill 
as present along the right side of the terminal portion 
the aorta, and a fistula was found between the aorta 
id the vena casa just below the level at which 
leuo'smorrhaphy had been done. There was no recur- 
nce of the arterial aneurysm. There were many 
tra-abdominal adhesions, and these were especially 
•nse between the left side of the colon and the adjacent 
ructures. The third part of the duodenum was con- 
ricted by scar and was freed. The aorta and the 
:na cava were firmly adherent to each other. They 
ere liberated proximal to the fistula. During an 
tempt to dissect out the vessels distally so as to be 
lie to control the circulation during repair of the fistula, 
■e right common iliac vein was tom. The hemorrhage 
as profuse and difficult to control. The aorta was 
gated above the fistula with cotton tape and the rent 
the vein closed by silk sutures. The vena cava was 
so ligated. The patient showed moderate shock; so 
5 attempt was made to close the fistula. After this 
aeration there was no evidence of circulators- deficiency 
1 the lower extremities. This was especially interest- 
ig, for after the pres-ious occlusion of the aorta the 
rculation in the lower extremities was seriously dis- 
irbed. No doubt the chief factor in the maintenance 
: a satisfactory supply of blood to the lower extremities 
iter the second occlusion of the aorta was obstruction 
t the vena cava proximal to the fistula. 

Eight weeks after ligation of the aorta and the s-ena 
iva the fistula was closed with mattress sutures of fine 
ilk, which were passed through the anterolateral wall 
f the vein, the anterior margin of the opening in the 
orta, the posterior margin and the posterolateral wall 
f the vein and then back in the reverse order. The 
irill and the bruit disappeared and did not recur. The 
atient continued to complain of severe abdominal pain 
ut otherwise made a satisfactory recovery and was 
ischarged from the hospital May 6, 1941, two weeks 
fter operation. 

Three and one-half months after ligation of the aorta 
nd six weeks after closure of the fistula there was a 


massive iicmorrhagc into the duodenum, and death 
occurred approximately twenty-four hours later. 

Autopsy shoued that the tape had cut through the 
wall of the aorta, which then ruptured into the third 
part of the duodenum. Both the arteriovenous fistula 
and the arterial aneurysm appeared to be well healed 
(see figure). Nothing was found to e.xplain the severe 
abdominal pain. 

Although 2 of the 4 patients referred to in 
table 5 were apparently cured bt- at3-pical or 
incomplete operations, it is evident that frequent 
failures are to he expected. It seems reasonable, 
therefore, to state that complete ligation of the 
vessels and excision of the fistulous area or suture 
of the arterial opening should be done in one 
stage unless there are excellent reasons for some 
other procedure's being followed. In the case of 
patient 1 the presence of a very large false aneu- 
rvsm in an area difficult of approach was con- 
sidered sufficient justification for not excising 
the aneurvsm and the fistula. The vein was 
therefore ligated both above and below the fistula, 
which was then closed with mattress sutures of 
fine silk inserted through the wall of the un- 
opened vein. Arterial repair under direct vision 
through the opened vein would have permitted 
more accurate placement of the sutures, and 
since the vessels could readily have been tem- 
porarih- occluded both pro.ximallv and distally, 
this would have been the procedure of choice. 
The continuous thrill and bruit disappeared when 
these sutures were tied, but pulsation in the large 
aneurv-sm persisted. Pressure on the external 
iliac arter\- above the aneur\-sm obliterated this 
pulsation, while pressure on the internal iliac 
arterv had no effect on it. The external ih’ac 
arterv' was therefore ligated above the aneurysm 
but not below it, for it was feared that the latter 
procedure might seriously interfere with the sup- 
ply of blood to the extremit}', since the inferior 
epigastric and deep circumflex iliac branches 
would have been included in the obstructed area. 
However, since the blood supply to the extremity' 
remained entirely adequate, it is improbable that 
obstruction of these two arteries would have 
caused more than transient ischemia. The plan 
was to produce shrinkage of the aneurysm by' 
proximal obstruction of the artery and then 
excise the aneurysm at a second operation, but 
the patient refused to be operated on again. It 
has not been possible to examine this patient 
since she left the hospital, but her local physi- 
cian states that there is now, fourteen months 
later, little demonstrable difference in the ex- 
tremities. Swelling, which was marked pre- 
operatively. is no longer present. The condition 
of the aneurysm is not known. 

With patient 2 the obvious mistake was the 
use of tape rather than fascia to occlude the aorta. 
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Had fascia been used this patient should have 
sum'ved with the fistula closed and with eventual 
reopening of the lumen of the aorta. The blind 
repair of the fistula was justifiable because of 
the difficult}'^ encountered in isolating the vessels, 
and this would have been necessary so as tem- 
poraril}' to obstruct them for repair under direct 
vision. 

With patient 3 it was felt that an extensive 
dissection in the attempt to find the fistula was 
unjustifiable, as the involved vessels were small 
and the fistula was of short duration and would 
probabl}' close after proximal occlusion of both 
■\'essels. This apparent!}' occurred. 


COMWEXT 

The treatment of a traumatic arterial aneury 
does not differ in principle from the treatmi 
of a spontaneous aneurj'sm when important v 
sels of the neck and extremities are involvi 
The goal to be achieved in both is cure of f 
aneurysm with minimum interference with t 
supply of blood to the tissues beyond the lesic 
Since traumatic aneury'sms are more likely 
occur in young, active persons whose blood ve 
sels are otherwise normal, the immediate pro 
lems of repair are less difficult, and the reactivi 
of the vessels means less danger of acute insu 
ficiency of blood supply' distal to the lesioi 



Drawing of the aorta and vena cava from case 2, table 5, showing the site at which the tape cut through- 
drawing also shows healing at the site of the aneurysm and the arteriovenous fistula. 


In the case of patient 4 the plan was to bring 
about shrinkage of the false aneurysmal sac so 
as more safely' to expose the bifurcation of the 
carotid artery' at a second operation and thus 
gain control of the circulation before attempting 
to repair the fistula. At the same time the col- 
lateral circulation was tested and proved ade- 
quate, If excision of the fistulous area had 
become necessary' there would have been no fear 
that this would cause serious cerebral anemia. 
The fistula closed, the aneurysm was cured and 
the carotid artery is now patent ffiroughout. 
This result was as unexpected as it was satis- 
factorv. 


On the other hand, it is more important ^ 
maintain normal blood supply in young 
than in persons with generalized vascular^ 
ease, u-hich is so frequently present in pa*>cn - 
rvho have spontaneous aneury'sms. _ 

Therefore, in young men with traumatic w 
cular lesions of important blood vessels the 
geon not only must give thought to the c ^ 
of the lesion and to the prevention of 
ischemia and gangrene but must also 
the late effects on the blood supply to the p- 
In the literature dealing with the treatme _ 
such lesions much is said, and 
the cure of the lesion and the avoidance o - " 
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ischemia and gangrene, but remarkably little con- 
sideration is given to the permanent reduction 
of blood snpiily to the tissues, especially the mus- 
cles, distal to the lesion. 

Makins “ in his Bradsliaw Lecture discussed 
this problem and stated that Frisch examined 
10 patients in whom the main arteries to extremi- 
ties had been tied from one to eight years pre- 
viously. In only 4 of the 10 could the limbs 
be considered sound, while in the remaining 
6 there were trophic changes of varying degree. 
Makins also referred to work done by Karotkoft, 
who estimated the peripheral blood pressure in 
17 patients in whom main arteries had been 
ligated. In 7 the pressure was less than one- 
half that in the sound limb, in 4, about one-half 
and in 4 more than one-half; in only 2 was the 
pressure equal to that in the sound limb. 

Of the patients reported on in this paper there 
were 3, patient 3 in table 2 and patients 3 and 4 
in table 3, in whom the common femoral artery’ 
was permanently occluded and 1. number 1 in 
table 5, in whom the external iliac artery was 
ligated. In 2 of these patients, both of whom 
had the vessels ligated and resected for arterio- 
venous fistulas, the involved extremity now tires 
quickly, especially on rapid walking or walking 
up hill. The third patient had the fistula closed 
b}- suture, tlie artery ligated proximally, and the 
vein ligated both proximally and distally. This 
patient also states that the affected leg tires 
rapidl}'. The fourth patient, a 14 year old boy, 
apparently has few symptoms of circulator}- de- 
ficiency in the involved extremity at tlie time 
ijf writing, eight months after the operation. It 
ma}- be significant that this bo}' had a chemical 
( alcohol) section of the lumbar sympathetic 
nerves. Gage and Ochsner ■* have shown that 
this procedure is of great value in the prevention 
of ischemic gangrene. It may be that when the 
main artery to an extremity is ligated sympa- 
thectomy will also prevent the chronic circulatory' 
deficiency so frequently' encountered under such 
circumstances. Another factor which may have 
played a part in the good functional result in 
, this boy' is the preserv'ation of collateral chan- 
nels by the use of aneury-smorrhaphy. 

Two patients who had resection of the popliteal 
vessels for arteriovenous fistula have serious dis- 
■ turbance of the circulation in the involved ex- 
tremities. One has had recurrent ulcers of the 
leg, and the other is now a patient in an army 

3. Makins, G. H. : The Bradshaw Lecture : Gun- 
' shot Injuries of the Arteries, London, Oxford University 

Press, 1914. 

4. Gage, M., and Ochsner, A.: .A.nn. Surg. 112: 
938 (Nov.) 1940. 


hospital awaiting discharge from the army be- 
cause of inadequate circulation in the affected 
leg. Of the 3 patients in whom the superficial 
femoral artery was occluded a late follow-up has 
i)cen possible with only' 1. This patient states 
that the involved leg tires more quickly than 
the other leg and that he suffers constantly' from 
coldness of the foot. 

With an arterial aneurysm there is only mod- 
erate danger of gangrene if operation is delayed 
until the collateral circulation has been estab- 
lished, even though the sac is completely excised 
and collateral channels are thereby sacrificed. 
For a traumatic aneurysm with associated lesions 
of important ner\-cs. excision of the aneurysmal 
sac is indicated, for this procedure permits exam- 
ination and repair of the injured nerves; but 
when -there is no especial indication for excision 
of the sac and no contraindication to aneury'S- 
morrhaphy the latter is the operation of clioice. 
When restorative aneurysmorrhaphy is possible, 
cure may be obtained with little interference with 
the circulation, and even when obliterative aneu- 
rysmorrhaphy is performed the distal circulation 
is disturbed less than when the sac is excised, 
Ijecause fewer collateral channels are sacrificed. 
The simplicity of the Matas operation and the 
saving of collateral channels are important ad- 
vantages. 

In a patient with an arteriovenous fistula a 
remarkable collateral circulatory bed develops 
and there is little danger of ischemic gangrene 
after resection of a main artery, even the com- 
mon femoral or popliteal, but such a' patient 
appears to be as prone to chronic circulatory 
difficulty as one having ligation of a correspond- 
ing vessel for arterial aneurysm. In the patients 
here reported on in whom a main vessel was 
resected for arteriovenous fistula there was no 
instance of serious acute circulatory- difficulty-, 
but all of them have evidence of persistent cir- 
culatory- deficiency-. 

In spite of this undesirable effect, it seems 
to be the consensus of most writers that ligation 
of the artery- and the vein and excision of the 
fistulous area is the procedure of choice in the 
treatment of an arteriovenous fistula, and EUdn 
and Woodhall made the following statement; 
“Moreover, the eradication of an arteriovenous 
fistula is accomplished only- by- quadruple liga- 
tion and excision. Any- other method usually' 
results in recurrence.” 

There is no doubt that quadruple ligation and 
excision result in the highest percentage of cures. 
However, in properly- selected cases the Matas 
operation, proximal and distal ligation of the 
vein plus transvenous repair of the artery-, under 
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direct vision, will cure a high percentage of 
patients with minimum disturbance of the cir- 
culation. 

SUMMARY 

Twent)'-nine cases of traumatic arterial aneu- 
rysm or arteriovenous fistula have been studied. 
Unfortunately, satisfactory follow-up studies have 
not been possible in a considerable number of 
cases but it is believed that evidence of some 
value has been obtained regarding the occurrence 
of subjective symptoms of chronic circulator}’ 
deficiencj’ after obstruction of main arteries of 
the extremities. Eight of 9 patients in whom 
one of the main arteries to the lower extremity 
was obstructed had follow-up examinations at 
periods of from nine months to eight years after 
operation. Seven of them have definite symp- 
toms of chronic circulatory deficiency distal to 
the obstruction. 

Excision of an aneurysmal sac is more certain 
to cure the lesion than aneur}'smorrhaphy but 
has the disadvantage of destro3’ing more collateral 
channels than does the intrasaccular operation. 
It is reasonable to assume that interference with 
the collateral arteries would increase the danger 
of ischemic gangrene and would also increase 
the degree of chronic circulatory deficiency. 

An atypical or incomplete operation may result 
in cure of a traumatic aneurysm, but an arterio- 
venous fistula is rarely cured except by complete 
ligation of the involved vessels and excision of 
the fistulous area or by suture of the arterj’. 
If the latter procedure is emploj'ed it is usually 
better to ligate the vein above and below the 
fistula and then to open the vein and suture the 


\ 


artery under direct vision. 


Evidence is also presented which indicates that 
while the excellent collateral circulation developed 
in the presence of an arteriovenous fistula makes 
the danger of ischemic gangrene almost negligible, 
it does not prevent persistent circulator}' difficulty 
when main vessels are ligated and resected. It 
is therefore suggested that when such important 
vessels as the carotid artery and jugular vein, 
the common femoral vessels or the popliteal ves- 
sels are the site of arteriovenous fistula trans- 
venous repair of the artery be employed if there 
are no contraindications. The most important 
contraindication to arterial suture is calcification 
of the wall of the arter}- in the area to be sutured. 

When main vessels are obstructed, especially 
those to the lower e.xtremity, permanent inter- 
ruption of the sympathetic neives to that ex- 
tremity may help prevent chronic circulator}’ 
deficienev distal to the obstruction. 


abstract of discussion 

Db. Joh.v deJ. Pemberton-, Rochester, Minn.: In 
many cases it is essential that preliminary measures be 
undertaken before the blood flow of a main artery is in- 
terrupted. These measures are directed toward (1) en- 
larging the capacity of the secondary channels br 
prolonged intermittent compression of the arter>’ prox- 
imal to the site of the aneurysm (ifatas) or by partial 
compression of the arterj' by means of bands and (2) 
reducing the peripheral resistance to blood flow by 
means of sympathectomy. For an arteriovenous fistula 
of at least several months’ duration, these preoperative 
measures are seldom necessary, because the presence 
of the arterial fistula, as was pointed out by Mont 
Reid, serves as a powerful stimulant to the development 
of collateral circulation. In addition to preliminary 
measures, another measure is sometimes needed in order 
to maintain the collateral circulation, that is, the use oi 
anticoagulants to prevent the formation or propagation 
of a clot in the artery' distal to the point of blockage. 
With the possible exception of fistulas involving the 
carotid artery and the cavernous sinus, the complete 
occlusion of the internal carotid artery in the neck is 
always fraught with two principal dangers: (I) anemia 
of the brain due to inadequate collateral circulation, 
arising perhaps from anomalies of the circle of Willis, 
and (2) secondary thrombosis or embolism in the distal 
segment of the carotid artery and its branches. Cerebral 
disturbances due to cerebral anemia become manifest 
immediately after the occlusion of the artery, whereas 
in cases of thrombosis there is an interval of hours or 
even days between the operation and the manifestatioa 
of the cerebral disturbances. The cause of the ciottiit? 
is probably a combination of factors — stagnation oi 
blood in the distal segment of the carotid artery arid 
injury of the intima at the site of occlusion. Th'’ 
complication was first impressed on me in 1933, "htn 
I operated on a woman 39 years ol age lor a malig- 
nant tumor of the left carotid body', which had mh" 
trated into the surrounding tissues and onto the nalh 
of the internal and e-xternal carotid arteries. To re- 
move the tumor it was necessary to excise segments o. 
the common, external and internal carotid arteries. Th' 

postoperative course was satisfactory for forty hom>. 

- - - unabir 


then hemiplegia developed, and the patient was 


to speak or swallow. Bronchopneumonia supervened. 
and she died on the si.xth postoperative day-. Necrop^. 
revealed thrombosis extending into the left middle ccre^ 
bral artery with infarction of the left parietal lobe ^ 
the brain. Since then this complication has occurr 
in 2 other patients in my service, but with happier rf , 
suits. One was a man 21 y’ears of age who was opet 
ated on Jan. 29, 1943 for a tumor of the left carou i 
body. E.xposure revealed a large (4 by 3 by 3 
firm, infiltrating tumor which was adherent to the sn 
rounding structures, including the walls of the ®r° 
arteries. After examining a specimen removed 
the tumor the pathologist reported a malignant u 
of the carotid body. The tumor then was excise 
gether with segments of the external, internal am 
mou carotid arteries. Twelve hours later . 
seemed drowsy and the movements ,o,{. 

and leg were less than those of the left side. ■ h. 

ments of his eyes were normal. 
tration ol heparin was started immediately, an . 

of dicoumarin (3,3'-methy-lenebis-[4-hydro.xycoum ^ 

was administered by means of an intranasal tu • 
the third postoperative day the ' -nist.'j- 

estimated to be seventy-one seconds and the f i 
tion of heparin was stopped. The adminis 
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(licourmarin was continued in doses sufficient to maintain 
the protlirombin time at more than thirty-five seconds, 
as detcrminctl by daily estimations, for two weeks. On 
the fourth postoperative day the patient was ahle to 
swallow and his state of consciousness was practically 
nonnal. He. however, was unable to speak, altbough 
he seemed to understand the spoken word. General 
iiTiprovement continued, and when he was dismissed 
from the clinic on the twenty-seventh day his right arm 
was still partially paralyzed and he was able to say only 
a few words. Six months later examination revealed 
rcmarkahle improvement, but he still had slight difficulty 
in speech and slight weakness in his right hand. The 
second patient was a man 43 years of age, who was 
operated on Oct. 30, 1942 for a fusiform aneurysm of 
the first portion of the right internal carotid artery, 
which measured about 3.5 Iw 2 by 2 cm. As a pre- 
liminary procedure the common carotid artery was par- 
tially compressed by a fascial band and the external 
carotid arten' w-as ligated. Convalescence was normal. 
The patient returned four months later for the second 
procedure. .-Xbout ten hours prior to an obliterative 
endoaneurysmorrhaphy he was given 300 mg. of dicou- 
marin. Convalescence was satisfactory for about twenty- 
two hours, after which time he suddenly complained of 
loss of sight in bis right eye. The pupil did not react 
to light, and examination of the fundus revealed closure 
of the central retinal artery, with considerable narrow- 
ing of all its branches. .Administration of heparin was 
started, and treatment with dicourmarin was continued. 
On tlie third postoperative day c-xamination revealed 
good blood flow through many of the retinal arteries 
an^ all the veins and improvement in the patient’s vision. 
At the time of the patient's dismissal, about two weeks 
after operation, vision in his right eye was about 40 per 


cent. It is my belief that e.xtensive thrombosis was 
prevented in both patients by the use of anticoagulants 
and that thrombosis could probably have been prevented 
altogether if heparin had been administered immediately 
at the conclusion of the operation. I am convinced that 
the administration of anticoagulants is definitely indi- 
cated in all cases in which operative occlusion of the 
internal or common carotid artery has been performed 
and perhaps also in cases in which other main arteries 
are involved. Such anticoagulant therapy is especially 
needed in cases in which the sufficiency of the collateral 
circulation is in doubt. These drugs should be so ad- 
ministered that their full anticoagulant value will be 
eftcctivc immediately after the operation and will be 
maintained for ten to twelve days thereafter. 

Dr. Waller Overtox Bullock, Lexington, Ky. : The 
subject is “traumatic aneurj-sms.” I wish to say that 
pulsating hematoma, false aneurysms and true aneurysms 
arc all the same. The only difference is in time. It is 
my view that, a traumatic aneurysm is a clot with a 
cavity in it, lined with endothelium and coiuiected with 
a blood vessel, a result of injuo'- The essential thing 
in the treatment of this condition is to discover it as 
early as possible, not to wait until the aneurysm develops. 
In the early stages the pulsating tumor in a wound and 
extravasation will be present. When these are noted 
repair work should be done immediately, before the 
aneurysm develops. The bruit and other characteristic 
sounds may not appear until later. Mans- aneurysms 
can be prevented in the future by early' attention .to the 
symptoms that are the result of injuries to the vessels 
and by immediate repair. 

Dr. I, A. Bigger, Richmond, Va. : [In closing the 
discussion Dr. Bigger emphasized some of the points 
in his summary.] 
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The series of 156 hyjiertensive patients whose 
cases are considered in this paper were operated 
on during the past five 3 ^ears and followed for 
one to five 3 'ears. The preoperative resting 
diastolic blood pressure levels ranged from 100 
to 162 mm. of mercury. There were 92 women 
and 64 men. The average age of the women was 
35 and of the men 40 and of the entire series 
37. The ages ranged from 16 to 57 years. 

Included are 1 1 patients with pyelonephritis 
and 1 with pol 3 ’C 3 'stic kidne 3 'S. The 3 '^ have done 
unusuall 3 ' well. Three patients with adrenal 
tumors, = cortical or medullar 3 ', which in retro- 
spect appeared to be dominant factors in the 
hypertensive state are excluded. On the other 
hand, 6 patients with adrenal tumors which did 
not appear to have been of major importance 
are included. All of these had cortical adenomas, 
which, like all of the tumors, were unexpectedl 3 ' 
found at operation. In some of the cases of p 3 -e- 
lonephritis also the condition was found at opera- 
tion. and the pol 3 X 3 'stic kidne 3 ’s previous^ 
mentioned were likewise detected in this wa 3 L 
None of the patients with adrenal tumors had 
parox 3 'smal hypertension. This series, then, 
aside from these exceptions, is largel 3 ' composed 
of patients with h 3 ^pertension of all degrees of 
severit 3 " without known primar 3 ' disorders of 
the kidne 3 's or adrenal glands. One can, how- 
ever, gather an approximate idea of the possible 
incidence of such disorders in a group of h 3 'per- 
tensive patients of this size. 

The operation, lumbodorsal splanchnicectomy,^ 
is more extensive than other operations ■* which 

From the Medical and Surgical Services, Massa- 
chusetts General Hospital. 

Read in the Section on Practice of ^ledicine at the 
Ninetj'-Fourth Annual Session of the American Medical 
Association, Chicago, June 15, 1944. 

1. These patients together with others will be re- 
ported on separately as well. 

2. These patients together with I other will be re- 
ported on separately. 

3. Sfflithwick, R. H.: A Technique for Splanchnic 
Resection for H'-pertension, Surgerv- 1:1-8, 1940. 

4. Adson, A. W.. and Brown. G. E.; Malignant 
H\*pertension : Report of Case Treated hy Bilateral 
Section of Anterior Spinal Nerve Roots from the Sixth 
Thoracic to the Second Lumbar, Inclusive, J. A. M. A. 


have been performed for the relief of ly’pert 
sion with the exception of the total or near-tc 
s 3 'mpathectom 3 ' of Grimson.® Its purpose is 
insure a thorough denen'ation of the visce 
vascular bed. A stud 3 ' of the possible origin 
the vasomotor nerve suppl 3 ' to this area in m 
indicates that it is diffuse. Potentially imjx 
tant pathwa3-s ma3' arise from the S3'nipathe 
trunks from the third dorsal to the second Im 
bar segment inclusive and reach the splanchr 
bed in a manner which varies considerably fro 
patient to patient and even on the two sides ^ 
the same patient. It was clearly demonstratf 
by multiple stage operations on hypertensn 
patients that failure to modif 3 ’ the ly'pertensio 
in a given patient could be due to inadequat 
surgical operation.® A failure to decrease tb 
hy'pertension following a lesser operative pro 
cedure can be converted into a successful resul 
b 3 ' removing more extensive portions of the sym- 
pathetic trunks in subsequent stages.® Simih' 
experiences were reported by deTakats and 
associates ® and by Ayman and Gbldshine.' n 
was also demonstrated that near-total sy’mpatl'oo- 
tomy' could fail to modify^ the hypertensive stair 
significantly.® 

Since these pathway's arise both above an 

below the diaphragm, a transdiaphragmatic ap 

.proach was used in this series, the inner 
of the eleventh and twelfth ribs being resect 
through a paravertebral incision. In all casf- 

102:1115-1118 (April 7) 1934. Craig, tV. M.;^ Surp^' 
Approach to and Resection of the Splanchnic , 

Relief of Hypertension and Abdominal Pain, uj-'j 
Surg. 42:146-152, 1934. Feet, M. M.: Splanchnic -.^ 
tion for Hypertension: A Preliminary Report, 

Hosp. Bull., Ann Arbor 1:17-18, 1935. ' 

Genesis and Surgical Treatment of Essentia - 
tension, Pennsjdvania M. J. 40:1017-1020, 193'- 

5. Grimson, K. S. : Total Thoracic and U... 

Total Lumbar Sympathectomy and Celiac 
ectomy in Treatment of Hypertension, Ann. burn- 
753-775, 1941. _ w- 

6. deTakats, G.; Heyer, H. E., and Keeton, K ^ 

The Surgical Approach to Hypertension, J. A- - 
118:501-507 (Feb. 14) 1942. ... 

7. Ayman, D., and Goldshine, A. D. : Bo ; - 
Determinations in Patients with Essential Hype 
New England J. Med. 229:799-811, 1943. 
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tlie great sjilanclmic nerves were removed from 
the semilunar ganglion to the midtlioracic level 
or higher. \''arions portions of the sympathetic 
trunks were excised. The minimal ojtcration 
included removal of the tenth thoracic to the first 
himhar ganglions inclusive, and the maximal, 
excision of the sixth thoracic to the third lumbar 
ganglions inclusive. ^Vhcn the second lumbar 
ganglions arc removed, the lower extremities are 
denervated as well. If only the first lumbar gan- 
glions are removed, the effect on tlie legs varies 
from practically no inactivation to complete or 
nearly complete inactivation of sympathetic con- 
trol. This operation was perfonned in two 
stages. The operative mortality was 2.8 per 
cent. For the present, these variations in extent 
of operation have been disregarded in the dis- 
cussion of the effect on blood pressure. E\-en- 

T-sbce, I. — E§ccts of Luiiiiodorsal Sl'laiicfiiticccloiny 
on the Blood Pressure of One Hundred and 
Fifty-Six Patients FoUozeed Front 
One to Fk-e Years * 


Kdocts ot Lambodorsal 
Splanchnlcectomy 



Xo. ot 




f 1 ' ■* 

Average 

Result. 

Pn- 




Eilcet on Diastolic 

(5roup1 tlents 

Percentage 

Blood Pressure 

Reduction 

1 

04 

41.0] 

WI.5 


Lowered 20 nim. or more 

01/43 

O 

C2 

20jJ 


73.4 

Lowered JO to 23 mm. 


3 

2S 

17.9 
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Lowered 10 to 13 mm. 

27/15 

-S 

17 

lo.o; 

120 .G 


Lowered 0 to 9 mm. 

10/ 5 

5 

15 

F7J 
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Ii]crca<ecl (iricrea«e> IS/JJ 

Total 

156 







• ATcrage time followed, twenty-two and a half months, 
f In this table the resnlts are considered as a whole. They 
lavo been subdivided Into sl.v smaller groups according to type 
zti blood pressure and sex (tables 2, 3 and 4). When subdivided 
n this fashion, the results are much more helpful in Indicating 
:he outloot for the indlvldnal patient than when they arc 
undivided, as in this table. 

lually, when the series is larger, the patients 
,vill be divided into groups according to the mag- 
litude of operation. Anatomic factors as well 
IS the technic of operation have been previously 
iescribed.® Surgical technic, physiologic effects, 
romplications and mortalitj' will be discussed in 
rreater detail in a future communication. 

effect of OPERATIOX ox BLOOD 
PRESSURE 

The results have been divided into five groups, 
f iccording to the magnitude of the effect on the 
lorizontal resting diastolic blood pressure level 
'table 1). In group 1 there was a lowering of 
50 mm. or more ; in group 2, of 20 to 29 mm. ; 
, n group 3, of 10 to 20 mm., and in group 4, up 

8. White, J. C., and Smithwich. R. H.; The Auto- 
' lomic Nervous System, New Tork, The ^facmillan 
. Tompany, 1941, p.' 469. Smithwick.s 


t<j 10 mm.; in group 5 the blood pressure was 
higher. The average reduction for the first four 
groups was 61/43, 44/24, 2//15 and 10/5 mm. 
respectively. In group 5 the average elevation 
was 18/11 mm. The results for 61.5 per cent 
of the patients fell into groups 1 and 2. those 
for 79.4 per cent, into groups 1, 2 and 3 and 
those for 20.6 per cent into groups 4 and 5. 
The results of groups 1 and 2 are regarded as 
significant and of group 3 as probably significant. 
The 156 patients have been followed an average 
of twenty-two and one-half months. Two 
thirds of the patients have been followed an 
average of seventeen months and one third an 
average of thirW-five months. There is no im- 
portant difference in the results in these two 
groups of patients. A further period of obser- 
vation is needed to determine the duration of the 
effect of operation. White and associates 
judged the effect of operation by comparing the 
blood pressure before and after operation for 100 
of the patients included in this series. The re- 
sults were similar to those in this study. The pur- 
pose of their analysis was to contrast the effect 
of lumbodorsal splanchnicectomy with that of 
nonspecific operations on the blood pressure of 
hypertensive patients; there was a great differ- 
ence in favor of splanchnicectomy. 

METHOD OF STUDY 

The effect of operation has been judged by the chang^e 
in the horizontal resting diastolic blood pressure. In 
eraluating the blood pressure of hj-pertensive patients 
one must take into consideration the marked variability 
which is characteristic of hypertension in man. In judg- 
ing the effect of any form of treatment observations 
should be made under comparable conditions. Lower 
levels of blood pressure occur when patients are at rest 
and higher levels when patients are up and about, sub- 
jected to the trials and tribulations and the stresses 
and strains of life. It is surprising at times to find 
the resting levels within the normal range, when the 
levels which are determined in the office or clinic are 
high. This occasionally may be the case for patients with 
advanced retinal changes, electrocardiographic changes 
and severe degrees of arteriolar disease, as judged by 
renal biopsy, especially in the earlier stages of the 
disorder, before vascular damage of consequence is eri- 
dent. Thus, the so-called transient or nervous hyper- 
tension may be an extremely important condition. 

The resting level is determined by hospitalizing the 
patient, as a rule for several days, but occasionally for 
weeks or months, most of which time is spent in bed. 
Scattered readings of the blood pressure obtained by dif- 
ferent nurses are recorded, as well as the readings taken 
by a physician on the patient’s admission to the hos- 
pital. Prerious readings taken by the patient’s physician 


9. Rojas, F. ; Smithwick, R. H., and White, P. D. : 
N’onspecific Jlajor Operations and Lumbodorsal Sym- 
pathectomy: A Comparision Between Their Effects on 
the Blood Pressure J. A. M. A. 126:15-37 (Sept. 2) 
1944. 
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or at the clinic are available for comparison. A.t the 
end of this period a more detailed study of* blood 
pressure is performed by the same trained technician, 
as 1 have found that lower levels are obtained in this 
manner than when readings are taken bv different nurses 
or physicians. 

The purpose of such a studj' is to obtain data for 
the eventual discussion of factors which affect the tone 
and the reactivity of smooth muscle and for the imme- 
diate discussion of the effect of operation on re<;ling 


levels and on higher levels resulting from stimulatio 
ot the patient. Cognizance has been taken of the wril 
ings of Hines and Brown in particular, who hav 
among other things demonstrated clearly that the uc 
usual variability of blood pressure in these patients i 
due to hyperreactivity of the vascular bed to stirnul 
of one sort or another, particularly cold. When 
vascular bed is stimulated with the patient in the resting 
horizontal position, sharp reflex responses can be demon- 
strated in the majority of hypertensive patients. The 
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Fig. l.~A, the reaction of a normal subject to the postural and cold test. In the central portion of the t' 
the reflex response to cold is determined with the subject in the horizontal position. In this patient there 
essentially no response. This subject is a hyporeactor, according to the criteria of Hines and Brown, as 
response is indicated by a rise in blood pressure of less than 20 mm. systolic and IS mm. diastolic. The) 
this to be the case in about 85 per cent of normal subjects. B, the reaction of a normal subject to "j 

and cold test. This subject is a h};perreactor to cold when stimulated in the horizontal position. -Accor i ^ 
Hines and Brown, about 15 per cent of normal subjects react in a similar fashion, the response being a m 
more than 20 mm. systolic and 15 mm. diastolic. They also found that about 95 per cent of hypertensnc ^ 

react in this abnormal fashion. Note also the unusually active reflex responses of this person to ci 
posture and to a cold stimulus when standing (compare with A}. 


30. Hines, E. -A., Jr., and Brown, G. E.r A Standard 
Stimulus for Measuring ACasomotor Reactions : Its 
Application in the Study of Hypertension, Proc. Staff 
Meet., Alayo Clin. 7:332-335, 1932; A Standard Test 
for Measuring the Variabilitj' of Blood Pressure: Its 
Significance as an Inde.x of the Prehypertensive State, 
.Ann. Int. Med, 7:209-217, 1933. Hines, E. A., Jr.: 
Reaction of the Blood Pressure of -400 School Children 
to a Standard Stimulus, J. .A. M. A. 108: 1249-1250 


(.April 10) 1937; The Heredity Factor 
Hj-perlension, Ann. Int. Med. 11:593-501, 1 
Significance of A'ascular Hypcrrcactfon as jc:': 

the Cold Pressor Test, Am. Heart J. i9A0S- ■ p,. 
Range of Normal Blood Pressure and 
velopment of Hypertension, J. A. Jf. A- 'It 
(July 27) 3940; The Background and - 

ff'-pertensive Disease, South. 5fcd. R Suep- 
306. 1941. 
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reaction of normal persons to stimulation varies from 
almost none (fig. 1 A) to a marked reaction (fig. 1 B), 
in which tlic reflex responses arc similar to and of 
the same magnitude as those commonly noted in hyper- 
tensive patients. 

The test (figs. 1 to 8) is a modification of the Hines- 
Brown cold stimulation test, in which the latter, 


bed. After a rest period of fifteen to twent}- minutes, 
readings of blood pressure and pulse rate are taken 
every minute for five minutes, the patient first lying, 
then sitting and then standing. The patient then as- 
sumes the horizontal position, and readings are con- 
tinued at one minute intervals for five minutes, followed 
by stimulation by cold for one minute. The opposite 




Fig. 2. — Type I hypertension. A, a group 4 results. A 30 year old man had grade 4 eyegrounds, earh- con- 
estive heart failure, poor renal function, a normal nonprotein nitrogen value and a poor response to sedation 
;able 2). The average preoperative (lying) blood pressure was 203 systolic and 145 diastolic, with a pulse 
-essure of 58 (one-half the diastolic pressure is 72). The average postoperative (b'ing) blood pressure was 198 
•stolic and 136 diastolic. He had a renal biopsy specimen of grade 3. Group 4 and 5 results may occur in 
•atients with grade 0 renal biopsy specimens. B, a group 1 result. -A. 36 year old man had grade 4 ej'egrounds, 
tod cardiac and renal functions and excellent response to sedation (table 2). The average preoperative (lying) 
ood pressure was 175 systolic and 128 diastolic, with a pulse pressure of 53 (one-half the diastolic pressure is 
:). The average postoperative (b'ing) blood pressure was 127 systolic and 90 diastolic.- He had a renal biopsy 
lecimen of grade 4. 


,• irformed with the patient in the resting horizontal 
tsition, is preceded by a simple postural blood pressure 
' fst and followed by a repetition of the cold test with 
le patient in the upright position. Briefly, after sev- 
' al days or more of hospitalization the patient is taken 
a quiet pleasant room and placed on a comfortable 


hand is immersed in ice water (4 or 5 C.), and readings 
are taken after thirty seconds and again in one minute, 
when the hand is removed. Subsequently, readings are 
continued every minute for five minutes. The cold 
test is then repeated with the patient in the upright 
position. 
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Sive a graphic 

picture of the approximate nature and magnitude of the 
iJTiertensive state of the particular patient. An op- 
portunity exists to compare the effect of operation on 
the resting horizontal levels as well as on the higher 
levels resulting from stimulation by change of position 
or bj- CO d and on the levels noted prior to hospitaliza- 
tion. The 156 patients included in this report had 
preoperative horizontal resting diastolic blood pressure 
eve s trying from 100 to 162 mm. of mercury. These 
levels represent the average of the readings taken with 
the patients in the first posture of the postural and 
cold test, lying, before change of position. When the 
series is larger it will be divided into groups of 
comparable preoperative blood pressure levels. Patients 


duration of hj-pertension is difficult to evalua 
because it is rarely accurately dated. The a 
of the patient, the height of the blood pressu 
and the response to sedation are all factors to 1 
considered. The response to sedation was dete 
mined by administering 3 grains (0.19 Gm. 
of sodium amytal by mouth at 7, 8 and 9 p. n 
Blood pressure and pulse rates were charte 
hourly from 7 p. m. to 7 a. m. The lowes 
reading of the blood pressure was taken as thi 
response. The results for 88.5 per cent of thosi 
patients in whom the diastolic level fell to 9C 



Fig. 3, — Type I hypertension. A group 1 result. A 38 year old man had grade 3 eyegrounds, good caof-j 
and renal functions, a minor cerebral vascular accident and a fair response to sedation. This chart also ihe-4« 
the occasional persistence of asymptomatic postural h'-potension one or more years after operation (table 2). 
average preoperative (lying) blood pressure level was 217 systolic and 154 diastolic, with a pulse pressure ci 
(one-half the diastolic pressure is 77). The average postoperative (lying) blood pressure was 135 systolic ac 
diastolic. He had a renal biopsy specimen of grade 3. 


with resting levels below 100 or within the normal range 
will be reported on separately. In figures 1 to 8 the 
readings tiken before and after operation are compared, 
the postoperative chart being cross hatched. The data 
were obtained in the same fashion except that after 
operation the patients were ambulatory because of a 
shortage of beds; consequently they could not he hos- 
pitalized for several days before taking the test 

FACTORS IKFLUEXCIKG RESULTS 

It is dear that the effect of operation varies 
considerably, from no change to a distinct lower- 
ing of blood pressure. It therefore is extremely 
important to determine the drcumstances under 
which the better results may be expected. If one re- 
views the results with reference to each of many 
factors, all seem to have some importance, but 
no single one appears to be all important. The 


or less were in groups I, 2 and 3. The re.-e^ 
for 66.7 per cent of those patients in 
the lowest diastolic level was more than 90 
included in groups 1, 2 and 3. This 
a variation of appro.vfmatdy plus or 
per cent from the percentage of patients U 
(table 1) whose results without regard to 
particular factor fell into groups-1, 2 ^nd ■ 
state of the eyegrounds is of importance. 1 * 

suits for 88.5 per cent of the patients with ft 
1 ej'egrounds, for 77.2 per cent with .. 
for 69.2 per cent with grade 3 and for “ ‘ j j 
cent with grade 4 were classified in 
and 3. Sex is of importance, IVomen na 
results than men. Results for 71.8 per e y 
the men and for 84.8 per cent of the voni 
into groups 1, 2 and 3. 



SMlTinnCK—HVPIIRTllXSlOX 


185 


TYPES OF HYPERTENSION 

A Study of the postural and cold test charts 
has. revealed certain important difTerences in the 
nature of the hypertensive state, particularly the 
type of hypertension. This has been judjTed hv 


S). Those with wider pulse pressures, equal 
to or up to 19 mm. more than one-half the 
diastolic pressure, have type II hypertension 
(fig. 5). Those with the widest pulse pressures, 
20 mm. or more greater than one-half the dia- 




Fig. 4. — ^Type I hypertension. A, a group 1 result. A 16 year old girl had grade 3 eyegrounds, normal cardiac 
and renal functions and an excellent response to sedation (table 2). The average preoperative (lying) blood 
pressure was 154 systolic and 122 diastolic, with a pulse pressure of 32 (one-half the diastolic pressure is 61). 
The average postoperative (lying) blood pressure was 112 systolic and 71 diastolic. She had a renal biopsj- 
specimen of grade 1. B, a group 1 result. A 40 year old woman had grade 3 eyegrounds, well marked con- 
gestive heart failure, slight impairment of renal function and an excellent response to sedation (table 2). The 
average preoperative (lying) blood pressure was 215 systolic and 145 diastolic, with a pulse pressure of 70 (one- 
half the diastolic pressure is 72). The average postoperative (lying) blood pressure was 140 sj-stolic and 95 
diastolic. She had a renal biopsy specimen of grade 3. 


the width of the pulse pressure with the patient 
in the resting horizontal position. The patients 
have been divided into. three classes on this 
basis. Patients with narrow pulse pressures, 
which are less than one-half the diastolic pres- 
sure, have type I hypertension (figs. 2, 3, 4 and 


stolic pressure, have type III hypertension (figs. 
6 and 7). The result of operation varied with 
the t}'pe, being best for type I and poorest for 
type III. Eighty-six and five-tenths per cent 
of the patients with type I, 76.5 per cent with 
type II and 71 per cent with type III obtained 
results which were classified in groups 1, 2 and 3. 
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RESULTS subdivided ACCORDING TO 
TYPE and sex 

The results have been divided into six groups 
according to tlie three types and the two sexes 



larger, the effect of other factors can be t: 
into consideration. Clinical examples of 
three different t 3 'pes of hypertension/ the 
different groups of results in the two sexes, 
grades of changes in the eyegrounds and n 



M Z1 h. ii M ii 26 27 2B 29 io 31 32 13 U 33 3S if 

time— minutes 



Fig. S. — Type II hypertension. A, a group 2 result. A SO year old man had grade 4 eyegrounds, nu 
gestive heart failure, satisfactoiy renal function and an excellent response to sedation (table 3). The ji. 

operative (lying) blood pressure was 200 systolic and 125 diastolic, with a pulse pressure of 75 
diastolic pressure is 62). The average postoperative (lying) blood pressure was 128 systolic and 99 
He had a renal biopsy specimen of grade 2. B, a group 1 result. A 39 year old woman had a severe 
a-ascular accident with partial recovery of function, grade 2 eyegrounds and good cardiac and renal u.-^ ^ , 
with a good response to sedation. SLx and one-half years prior to a lumbodorsal splanchniccctom) - . 
undergone a laminectomy with extensive section of the anterior roots, without relief of her hypertension 
The average preoperative (lying) blood pressure was 190 systolic and 120 diastolic, with a y’ 

(one-half the diastolic pressure is 60). The average postoperative (lying) blood pressure was I-a L'- 
84 diastolic. She had a renal biopsy specimen of grade 3. 


(tables 2. 3 and 4). This necessarily divides 
such a small series into groups which are not 
statistically significant. However, such a divi- 
sion seems to cast light on the outlook for the 
individual patient. When the series becomes 


f - "7 |f.' ^ 

hiopst- grades are illustrated in ItguTC'’ •• ^ 
The postoperative charts were made one t ^ 
years after the operation. The best 
curred in women with type I ami the 
men with type III. 
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rVKI.ONKrilRlTIS 

Eleven of the 156 patients had clironic pyelo- 
ephritis. In all but 1 the disorder was idlatcral. 
s indicated in talde 5, women predominated, 
to 2. AH types of hypertension were repre- 
‘iitcd. bnt t 3 ‘[)c 1 predominated. AH grades 


T.\nLt: 2. — Hyt’crtcnsion — T.v/’c / 


R^’sult 


No. of 

rntlentf Group 1 Group 2 Groups Groups Group 5 


IG 


ci.rTc 


20 


S1.S7 


3.2r^ 


These patient? had trpe I (the most narrow pulse pressure) 
pertension, the pulse pressure being Jess than one hall the 
I , istoJjc pressure. See fitrures 2. C, i and £. 


Table 3. — Hypertension — Type 11 


No. o£ r- 


Rcsult 


Pntient.s Group 1 Group J Groups Group 4 Groups 
•n 1C 0 2 4 2 2 


50.0% 


omen So 


75.0% 

14 n 2 


71.4% 


77.1% 


25.0% 

C 2 

225% 


These patients had type 11 hypertension (a -wider pulse pies- 
ire), the pulse pressure being equal to or up to 19 mm. more 
lan one half the diastolic pressure. See figure 5. 


T.cble 4. — Hypertension — Type HI 


,1 


en 


Result 

No. of , * ‘ 

Patients Group 1 Group 2 Group 3 Group 4 Group 5 

13 1 2 4 4 2 

23.2% ^ ^ 

o3.S% 4GSra 


'omen 25 


5 S 

47.8% 

80.0% 


2 


3 


20 . 0 % 


These patients had type III (the widest pulse pressure) hyper- 
icion, the pulse pressure being 20 mm. or more greater than 
“ half the diastolic pressure. See figures 6 and 7. 


changes in the eyeground occurred. As a 
oup these patients did unusually well. The 
suits of 90.1 per cent of these patients fell into 
oups 1 and 2, and the results of 100 per cent 
;i into groups 1, 2 and 3. A clinical example 
' illustrated in figure S. 


KE.VAL BIOPSIES 

In a previous communication Castleman and 
Smithwick ” reported that the evidence of 
arteriolar disease in the kidnevs of living hyper- 
tensive patients, as judged by biopsy materia! ob- 
tained at operation, was considerably less than 
that obtained by a stud\' of autopsy material. 
This was thought to indicate that much of the 
arteriolar disease discovered at autopsy devel- 
oped as a result of the hypertension. It was also 
noted that while the great majoritj- of patients 
did show some evidence of arteriolar damage, in 
about 50 per cent it was mild, minimal or absent. 


Table 5. — Pyelonephritis 


No. of 

Pa- 

tionts Men 

Type 

Eyegrounds 

/ 

men 1 II III 1 

2 3 4 

11 2 

9 7 2 2 S 

4 3 1 


Results of Lumbodorsal Splanchnieectomy 


Group 1 Group 2 Group 3 

Group 4 Group 5 

11 

7 3 1 

0 0 


90.1% 



1IX)'.0% 

o,ora 


This small scries of hypertensiye patients with pyelonephritis 
did unusually well. A clinical example is Ulustrated in figure S. 


Table 6. — Renal Biopsies 


Kenai Eesolt of Lumbodorsal 

Biopsy Biopsy Splanchnieectomy 


Speci- 

Speci* 

— - ' ' - ' 

■ ■ 



men. 

mens 

Group Group 

Group 

Group Group 

No. of 

Grade 

Taken 

1 2 

2 

4 5 

Patients 

0,1 

79 

24 9 

13 

3 8 

57 

and 2 


(42.2%) (15.S%)_ 

(2-2.S%) 

(5.1%) (14.1%) 




53.0% 












S0.S% 


19.2% 


3 and 4 

75 

S3 IS 

10 

9 3 

63 



(4S.6%) (19.1%) 

(14.7%) 

(13.2%) (4.4%) 




67.'7% 

’ ' 




^5% 175% 


The effect of operation on blood pressore was essentially the 
same in the patients with the milder forms of renal arteriolar 
disease as with the more severe degrees. 


These data were obtained from a study of the 
first 100 consecutive patients for whom biopsy 
was done. The figures for the present, some- 
what larger series are essentiallj* the same. The 
patients have been divided into two groups ac- 
cording to the grade of the renal changes shown 
by biopsy (table 6). Those -wdth changes of 
grades 0, 1 and 2 shown by biopst"^ (no disease, 

II. Castleman, B., and Smithwiefc, R. H. : The 
Relation of Vascular Disease to the Hi'pertensive State. 
Based on a Study of Renal Biopsies from One Hundred 
Hypertensive Patients, J. A. M. A. 121:1236-1261 
(April 17) 1943. 
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minimal and mild)- have been placed in one 
group, and those with grades 3 and 4 (more ad- 
vanced degrees of arteriolar disease) have been 
placed in the other group. The effect of opera- 
tion in the two groups has been compared. 


In a previous communication, Ta 
associates determined the amount 
flowing through the kidneys of 20 patie 
of whom have been included in this sen 
and at various intervals after operatic 



Fig-. 6. — Type III hypertension. A, a group 5 result. A 48 year old man liad grade 3 cyeground--, 
congestive heart failure, normal renal function and a poor response to sedation (table 4). The 
operative (lying) blood pressure was 200 systolic and 1 12 diastolic, with a pulse pressure of 88 
diastolic pressure is 56). The average postoperative (lying) blood pressure was 207 systolic 
He had a renal biopsy- specimen of grade 2. B, a group 3 result. A 45 year old man had 8'''’°'^ ^ 

well marked congestive heart failure and slight impairment of renal function, with an c-xce!Icnt /. jf;;; > 
tion (table 4). The average preoperative (lying) blood pressure yvas 202 systolic and 1-1 ( 
pulse pressure of SI (one-half the diastolic pressure is 60). The average postoperative (lying; 
was 164 systolic and 205 diastolic. He had a renal biopsy specimen of grade 3. 


There is essentially no difference, the percentage 
of patients yyith different results as regards 
blood pressure being practically the same for 
both the milder and the more severe degrees of 
renal arteriolar disease. 


. , ■ K. 5 ■ i 

Talbott, J. H.: Casticman, B.: 
le, R. S., and Pecora, L. J.: Renal jj . 

ated with Renal Clearance Ojiscrvati"--/^ , 
ve Patients Treated by Radical .ym. 

I. Investigation 22:387-394, 1943- 
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I'ig. 7. — Type III hypertension. A group 1 result. 42 year old woman had grade 3 eyegrounds, satis- 
:tory cardiac and renal functions and a good response to sedation (table 4). The average preoperative (lying) 
)od pressure was 227 sj-stolic and 123 diastolic with a pulse pressure of 104 (one-half the diastolic pressime is 
). The average postoperative (lying) blood pressure was 141 systolic and 89 diastolic. She had a renal biopsy 
ecimen of grade 0. 



g Type I hypertension with bilateral chronic pyelonephritis. .A. group 1 result. -A. 28 year old woman 

d <»rade 4 eyegrounds, moderate reduction of renal function and a fair response to sedation. Two years lol- 
vin'" operation, this patient had a normal delivery of a normal child. The pregnanej- was uneventful, and her 
pertension did’not recur (table 5). The average preoperative (lying) blood pressure was 202 sj-stolic and 146 
stolic, with a pulse pressure of 56 (one-half the diastolic pressure is 73). The average postoperative (lying) 
,od pressure was 127 systolic and 93 diastolic. She had a renal biopsy specimen of grade 3. 
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foiincl ; 1 . Sluclies pcrfoniicd on 20 patients with 
essential hypertension sliowed a significant cor- 
relation hetween renal clearance and the micro- 
scopic appearance of the respective renal tissues 
which were removed for biojisy at the time of 
sympathectomy; i. e. the more severe the renal 
vascular disease, the more reduced were the 
glomerular filtration rate and the renal blood 
flow. In the patients with grades 0 and I renal 
biopsy specimens renal clearance was either 
normal or only slightly reduced. Only in pa- 
tients with grade 4 renal biopsy specimens was 
renal blood flow seriously reduced. 2. The 
filtration fraction was normal in 7 of S patients 
with renal biopsy specimens of grades 0, 1 and 2. 
It was increased in 6 of 11 patients with grades 
3 and 4. These findings iiidicate that constric- 
tion of the efferent glomerular arterioles was 
not present in the early stages of renal ^-ascular 
disease. 3. Bilateral radical lumbodorsal splanch- 
niccctomy had relatively little effect on renal 
clearance, when measured with the patient in 
the horizontal position. Although glomerular 

T.wile 7. — Effect of Surgical Treatment of Hypc’’- 
tension on Eyegronnds 


Postoperative 

Preop- , > 


crative 

Grade No. of 
of Eye- Patients 
grounds Studied 

Unchanged 

, Improved 

Worse 

No. of 
Patients 
Followed 
Op 

0 

7 

5 (63.3%) 


1 (16.7%) 

4 (10.3%) 

6 

1 

45 

23 (56.4%) 

13 (33.3%) 

39 

2 

43 

10 (31.3%) 

19 (59.3%) 

3 ( 9.5%) 

32 

3 

41 

8 ( 21 . 7 %) 

25 (75.7%) 

1 ( 2.0%) 

37 

4 

IS 

0 ( 0.(%) 

15 (100.0%) 

0 ( 0.0%) 

15 


and e.xudate as well as all types of vase 
changes. Many eyegronnds with blurred ( 
margins without measurable elevation 
pheed in other groups. It is of interest to r 
that 13 patients with grade 1 et’egrounds 1 
grade 0 eyegronnds after operation. In 19 
tients with grade 2 eyegrounds, the arteriovem 
compression disappeared completelj- and in 
the eyegrounds were graded 0 and in II tf 
were graded 1 after operation. In 7 patfa 
with grade 3 eyegrounds and in 2 mth grade 
eyegrounds the eyegrounds were graded 0 aft 
operation. In general, the more adranced t! 
changes in the eyegrounds the higher the ^ 
centage of improvement follom'ng operatio 
Lack of progression or improvement tt 
rule in the great majorit}’ of the patients. 

ELECTROpVRDIOGRAPHIC CH.\XGES BEFORE 
AXD AFTER OPERATION 

Approximately two thirds of the patients h- 
abnonnal and one third normal electroardo- 

Table 8 . — Effect of Surgical Treatment of HsV' 
tension on Electrocardiograms 


Postoperative 


Preoperatlvc 

Xo. of 
Pa- 
tients 
Studied 

Xo. of 
Patients 
Followed 
Up 

Un- 

changed 

Im- 

proved 


Within normal limits 

• 52 

45 

34 

(75.3^) 

10 

(25.2SJ) 

(lit 

Abnormal 

99 

S2 

25 

( 30 . 6 %) 

52 

((3.5%) 

(Sit’ 

Control series 

50 

50 

20 

(4orc) 

5 

(iVTc) 

Jj 

(.VF 


filtration was reduced in the immediate post- 
operative period about 20 per cent, within a year 
it returned to and continued to maintain its pre- 
operative level. Renal flow of plasma was essen- 
tially unchanged. 

changes in the eyegrounds before 

AND AFTER OPERATION 

Abnormalities of the eyegrounds, varyn'ng 
from grade 1 to 4, were present in all but 7 pa- 
tients. The details are presented in table 7, 
together with the changes which occurred follow- 
ing operation. A simple classification was used. 
Grade 1 includes eyegrounds with an}' variation 
from the normal except arteriovenous compres- 
sion, hemorrhage, exudate and papilledema. 
Grade 2 includes eyegrounds with arteriovenous 
compression but without hemorrhage, exudate or 
papilledema. Grade 3 includes eyegrounds with 
hemorrhage or exudate or both but without 
papilledema. Grade 4 includes all eyegrounds 
with jjapilledema and measurable elevation of the 
disks. These generally exhibited hemorrhage 




grams before operation (table 8). Of those 
abnormal electrocardiograms 63.5 per 

showed slight to striking improvement foIlo" _' 

operation. The changes in all the 
interpreted, and in 100 patients of this s 
they were studied in detail, by Wnte ^ , j 
associates.^^ These investigators par 'E'* ^ . 
emphasized the pronounced difference in . 
havior of the electrocardiograms of F ; 
treated by radical (lumbodorsal) span ^ 
tomy and those of patients treated m ° ^ 
or untreated. It is of interest to , 

of the electrocardiograms within , 

of normal, 22.2 per cent approached 
average normal after operation. An tinn ^ ^ 


13. Evans, E.; Smithwick, R. H-, . ..‘AdsF" 

ianifestauons of Hypertension to F 

Iplanchnic Resection, 
ilectrocardiogram, 
irameeford-Thomson, H. F., and F ; 

irdiograms of Hjaiertensne Pa p ie 

ong Time Without - Splanchnic Resist p 

arisen with Those Who Had Had sp 
;ction, to be published. 
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change was noted in 1.5 per cent of those with 
normal electrocardiograms and in 5.9 per cent 
of those with abnormal records. Generally 
speaking, the evidence indicates lack of down- 
hill progression or improvement in the great ma- 
jority of patients following operation. Unfavor- 
able progression was noted in half (25 of 50 
patients, or 50 per cent) of the control patients, 
treated in other ways or untreated. Spontaneous 
improvement was slight at most and rarely ob- 
served in the control patients. Patients having 
the poorest results as regards blood pressure 
(groups 4 and 5) who were treated by lumbo- 
dorsal splanchnicectomy showed a higher per- 
centage of improvement (55.9 per cent) than 
the control patients (10 per cent) when judged 
by electrocardiographic changes. 

T.\nLE 9 . — Effect of Surgical Trcaiutcut of Hyper- 
fciisioti oil Renal Function 


Po'toporatlvc 



No. of 
Pa- 
tients 

Un- 

Im- 


No. ot 
Patients 
Followed 

Preoperative 

Studied chnneed 

proved 

Worse 

Up 

Albumin 0 

. 4S 

25 

(55.3%) 


4 

(13.7%) 

20 

Albumin 4 - 

. 00 

IS 

(20.0^) 

40 

(CO-Wc) 

0 

IB 

Sediment 0 

• 57 

27 


1 

(3.6%) 

2S 

Sediment *f 

. 77 

17 

(34-S%) 

C05.27c) 

0 

40 

I. V. (normal) 

. 03 

74 

(OS.8%) 


1 

(1.2%) 

75 

P. S. P. (reduced).., . 

. 41 

C 

(IS.1%) 

26 

(TS.GTct) 

1 

(3.3%) 

33 

Urine concentration 

Normal 

- 91 

35 

(91.7%) 

'* 

(5.3%) 

37 

Reduced 

. 42 

2 

(10.0%) 

IS 

(90.0%) 

0 

20 


CHANGES IJiT REX.AL FUNCTION BEFORE .AND 

after operation 

The majority of patients had persistent album- 
inuria and changes in the urinar}- sediment (table 
9).^ On the other hand, the majority had the 
ability to concentrate urine to 1.020 or more 
after withholding fluids for twelve hours. Also, 
the majority had the capacity to excrete 25 per 
cent or more of phenolsulfonphthalein, injected 
intraA^enously, in fifteen minutes and 55 per cent 
or more in trvo hours. None of the patients 
in this series had persistent evidence of reten- 
■' tion of nitrogen, although a few were on the 
. borderline. Disappearance of albuminuria, 
change to normal in the urinarj^ sediment and 
improvement in ability to concentrate the urine 
- or ability to excrete the dye were noted in the 
■■ great majority of patients. An unfavorable 


change in any of these functions was extremely 
rare. 

comment on the results of groups 4 AND 3 
Favorable changes which were noticed in 
patients with results in groups 4 and 5 including 
improved eyegrounds for 48.2 per cent of the 
patients, improved electrocardiograms for 55.9 
per cent and improved renal function for 44.4 per 
cent, suggest that the progress of the disease 
may have been arrested and the general condition 
slightly improved in some of these patients. The 
necessity of studying the blood pressure after oper- 
ation with the patients ambulatory and compar- 
ing it with the blood pressure of resting hospital- 
ized patients before operation may explain, in 
part at least, the discrepancy between the result 
as judged b}' the eftect on blood pressure and 
as judged in these other ways. .As .A}-man and 
Goldshine have clearly shown,' the effect of 
ojieration on blood pressure when it was deter- 
minded with the patients ambulator}- and judged 
by a comparison with readings taken at the clinic 
or office was not significant in certain patients. 
On the other hand, in these same patients there 
was a definite lowering of blood pressure follow- 
ing operation, when judged by the blood pres- 
sure readings taken at home by the patient or a 
friend or relative, ^^'hen favorable changes in 
the eyegrounds, electrocardiograms, size of the 
heart or renal function occur after operation, 
it presumably means that the stress and strain 
on the vascular bed and the heart have been 
lessened, most likely because of some favorable 
effect on the blood pressure, even if the method 
of study fails to reveal it. I believe that the 
method of study used in this series tends to 
understate rather than overstate the results of 
operation when they are judged solely by the 
effect on blood pressure levels. 

SUMM.ARY 

It is apparent that the blood pressure of man}- 
hypertensive patients can be significantly lowered 
by radical surgical intervention on the autonomic 
nervous system. 

In some patients the reflex responses to stimuli 
were lessened and occasionally abolished. In 
many patients, however, eA'en when the levels 
were generally lower, active reflex responses per- 
sisted. When the blood pressure is lowered the 
pulse pressure may decrease, particularly in pa- 
tients with wider preoperative pulse pressures. 

-A widening of the pulse pressure after of>eration 
is unusual. 

The results have been judged by the magni- 
tude of the lowering of the diastolic pressure 
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niul on this Imis h.ivc been cli'vkfcd inlo five patients who will, obtain a good result. The p 
groups. methods of study of reactions and responses of 

Tlicse rc.sult.s have been furtiicr annivzotl bv this adequately. DrA 

Min, ,„o,„ ip „,rcc ,,pe. „c»r;,i,,^ „ 

tMUtll Ot tlic pulse pressure and taftulating them considerably to the knowledge necessao- for sel 
according to sex. Such a subdivision has been die patients with hypertension who should’be operai 
liclpful in indicating tlie circumstances under 
tvhicli better re.sults may be expected. 


Favorable changes in cyegrounds, electrocar- 
diogram.s and renal function, togctlier with an 
improvement in the well-being of the patients, 
suggest that lowering of blood pressure is not 
harmful. 

The response of patients with pyelonephritis 
and hypertension to this form of treatment was 
unusually satisfacton-. 

There was no significant difference in the 
results in patients with mild or no renal ar- 
teriolar disease as compared with those in pa- 
tients with more advanced changes. 

The effect of operation on blood pressure does 
not appear to be primarily dependent on the 
state of the renal arterioles, as judged bv biopsy 
material, or on known renal disease, such as 
pyelonephritis, when present. 

The results strongly suggest that the state of 
the e.xtrarenal portion of the viscera! vascular 
bed is important and that the lowering of blood 
pressure following operation ma}' be largely the 
result of decreased peripheral resistance to blood 
flow through this area. 

Further obseiwation is needed to determine the 
duration of the effect. One third of these pa- 
tients have been followed an average of approxi- 
mately three years and compare favorabl)’^ with 
the others, who have been followed approxi- 
mately one and one-half y^ears. The patients in 
the series tvho were treated first are now enter- 
ing their sixth postoperatir-e year. 

It is reasonable to believe that when the series 
becomes larger it will be possible to take into 
consideration other factors, so that the outlook 
for the individual patient who follows this form 
of treatment can be predicted with- greater 
accuracy. 


Du. Gez.^ ue Takats, Qiicago; Dr. Smithiric 
been modest about describing the various di/BcuIl 
the technic of splanchnic section. He lias finally e 
a Ij-pc of operation which has been eminently succ 
It was necessary for him to try out a number c 
extensive splanchnic sections before he arrived : 
present method, and ever since he published this n 
I have followed his technic, since the previous m 
did not give sucli satisfactory results. In his p 
paper he has presented the second phase of the pre 
He has also emphasized that there probably will 
be a single test or a single criterion for indicatin 
advisability of operation. It will be necessary tc 
into consideration a number of factors. In my 
work I have roughly recognized three groups ’ 
come for operation. One group of patients hav 
early juvenile type of hypertension with minimal i 
detectable organic changes and with complete res 
to sedation; for this group I feel that radical sj 
thectomy has offered during the period of obsen^ 
which now goes back five or six years, e.xcellent re 
There is another group for whom I feel that spl 
nic section is not indicated. These patients are i 
late stage of the disease : the malignant phase o 
late benign phase of hj-pertension with rigid r 
arteries. This condition is best expressed by the i 
that Dr. Smithwick has just shown, the large 
pressure. There is, however, the intermediate groi 
patients, with a mixture of organic and fund 
patliologic conditions. I have had my best results 
the posteclamptic or post-toxemic t>’pe of h>’perte; 
in women who obviously had organic vascular dis 
I have also seen good results with the latent nepi 
tiTie of hs'pertension ; however, this type has been n 
nized only after renal biopsy, since clinically it W 
to the essential tj’pe. 

The mechanism of relief which is obtained 
section of the splanchnic nerve should be studif 
the future. It is generally agreed now that tliei 
no detectable change in renal function, tliat the rc 
of splanchnic vasoconstriction is an important pom 
that adrenal denervation should not be forgotten, 
should also not be forgotten that there are various 
cular depots in the splanchnic area, as in the I'f 
the spleen, -which do not function as depo s 
splanchnic section. There are many factors m' 
which are not understood and which^ the p >si 
has not cleared up. Until an effective drog o 
is found splanchnicectomies will have to be done 


selected cases. 


ABSTRACT OF DISCUSSION 

Dk. E. a. Hixes Jr., Rochester, :Minn. ; Dr. Smith- 
wick’s data indicate that extensive sj-mpathectomy may 
profoundly lower the blood pressure in some patients 
who are suffering from severe degrees of hypertensive 
disease. This lowering of the blood pressure may 


laralj 


Dr. N. S. Davis, Chicago: Sympatbectoraj P 
the renal arterioles and prevents the .>5chcm * 
by the hypertension but does “L. 

of the altered renal cellular chcrn.strj-, 
decarbo.vylization with the formation U ‘ „rrnits f- 
It prevents extension of the prf' 

— , -j t reversal by limiting the ischemia bu , ihV 

persist for montlis or even years. It is not evident >et, de^^elopment of pathologic cellular an 

as Dr. Smithwick has stated, whether a more extensive {,y pathologic cellular 7/;3titc f 

sympathectomy produces a more permanent result than must therefore be considered ® P ^ U 

a’ less extensive operation. For those who behei^ that at times has distressing sid ^ 

s^•mpathectomy has a place in the treatment ol hyper- Cleveland: In 68 

tension-and I am one of them^ne of the vi^xmg "ere vascular disease even 

problems has been the accurate identification oi those Smithwick iounU sev 
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■mil <11 the kidney rciinivu! at (ii'crntion ; this 

caiK o{ cdUT'c that jiroKahly tlio entire vascnlar system 
the kidney tins involved. In 57 rases he lonnd less 
vere vascular ilisease. and in 7 j'er rent ol his first 
tO cases in which hi<ipsy was niai'e no \ascnlar dis- 
se was foini'k Hcuire conrlndnu:. as Sinithwick docs, 
at his ihuHnes in this smaller fironp of 57 cases are 
't in kcepinc witii tlic conceiit that renal arterial and 
teriolar disease is the cause of Innnan C'sentia! hyper- 
nsion. one innst recall the limitations imp'i'C<l by the 
iidy oi a biopsy section from a living kiilney. .At best. 
It more titan 10 prcclomcrnlar arterioles can he iden- 
aed, and since there are alvont 1.250,000 afTcrent 
oniemlar arteriedcs in each kidney, a samiile of 1 in 
5,000 is ohtained. Tlicreforr, faihire to see significant 
scalar chamies.in the small mass of knlney removed 
biopsy can scarcely justify the c<inclnsion that no 
ch lesions exi't. Ilesides, no biojisy of the cortex of 
e kidney can give any estimate of the lamdition of 
e renal artery or its main branches. 

Dr. Smithwick has fotnnl less arteriolar disease in 
op.sy material ohtaincii at operation than has been 
'served by others in autopsy material, and from this 
1 concludes that “much of the artcri'ilar disease seen 
death developed as a result of the luTicrtcnsion. 
•nee a renal biojisy affords an inadeipiate sample of 
c entire kidnc.v, no correlation between biopsy and 
itopsy matcri.al can be made. I'urthennorc. the aver- 
;c age of his patients treated sur.gically was 37 years, 
hcrcas the average a.gc of hypertensive patients who 
'me to autops.v.Ts much greater. 

In assaying the ultimate therapeutic value of surgical 
leration on patients with vascular disease and liyper- 
nsion, one must consider the relation of sex to the 
-sease. In Dr. Smithwick’s scries there were 92 fe- 
lalcs and 64 males. Is it possible that the recognized 
asomotor instability of the female has influenced Dr. 
m'ithwick's favorable therapeutic results 5 


I agree that further observations arc necessary to 
determine the duration of the beneficial effects of sym- 
pathectomy on hypertension. AAMiether or not the span 
of life is any longer for patients treated by surgical 
operation than it is for those treated medically has not 
been determined. No scries of hypertensive patients 
subjected to operation has been more carefully and 
critically studied than that reported by Dr. Smithwick. 

Dr. Reoi.vai.d H. S.mithwick, Boston: Dr. Scott 
has raised certain questions regarding the validity of 
biopsy material, and I think his point is correctly taken. 
I recognize the questionable value of biopsy material 
and have commented on it in various communications. 
When the biopsy specimen showed no evidence of renal 
vascular disease, of course it was wholly possible and 
perhaps even probable that serial sections of the kidney 
would have demonstrated .vascular disease in other 
areas. On the other hand, when biopsy material showed 
severe arteriolar disease, such as grade 4, which is tlie 
most advanced grade and which is as advanced as is 
seen in autopsy material, then, as Dr. Scott has indi- 
cated. the data are probably significant, because it would 
be unlikely to obtain a renal biopsy specimen of grade 4 
(severe arteriolar disease) and another of grade 0 (little 
or no disease) from another part of the kidney. There 
seems to be little difference in tlie effect of operation on 
blood pressure when the various grades of the renal 
biopsy specimens are taken into eonsideratfon. It is of 
interest that in tlie presence of a condition in which 
biopsy specimens look like autopsy material one can still 
obtain a striking result from operation; all of this leads 
one to wonder why the blood pressure is lower and how 
the lower level can be e.xplained. It seems as though 
one would have to consider tlie probability of a decreased 
peripheral resistance to the flow of blood through some 
areas other than the kidneys. Such an explanation is 
further suggested by the favorable effect of operation on 
patients with primary renal disease, such as pyelo- 
nephritis. 
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IV. NEUROMUSCULAR DISORDERS EXCLUSIVE OF POLIOMYELITIS 


rREFARED BY WI.VTIIROP M. PnELPS, M.D., BALTIMORE 


hijttnrs to A enrs . — In this series of disorders 
; included injuries in or about tlie shoulder 
die due to a variety of causes. Hauser and 
artin present 2 additional cases of winged 
ipula occurring in the armed forces; in 1 case 
: condition resulted from repeated lifting of 
ivy objects and in the other from an auto- 
bile accident. In both there was isolated 
■alvsis of the serratus anterior muscle. 
3urnard and Fo.x present 9 cases of mul- 
c neuritis of the shoulder girdle resulting 
m various causes which occurred in the 
ond New Zealand Expeditionar_v Force, 
^lauscn reviews the literature and reports 
ases of postoperative or anesthetic paralj'sis of 
brachial plexus. 

iamirez reports several cases of brachial 
alvsis following the administration of serum, 
iaksena reports paralysis of the serratus 
erior muscle following glandular fever. 

Ed. Note. — This series of papers is espe- 
ly interesting because of the varied causes 
similar resultant conditions. The brachial 
cus is apparently susceptible to injury', and 
may' be in part explained by' the high degree 
lobility' of the entire structure of the shoulder 
lie and the consequently greater exposure to 
telling and other trauma.] 


Disease Entities.— Unhorat describes 

cases of familial progressive muscular atrop! 
of the peroneal type associated with atrophy i 
the optic nerve. The peroneal ty'pe of muscula 
atrophy is well known but is not by any mean 
a/ways a familial disease. IVhen it is assodate* 
with atrophy of the optic nen'e it probably is ‘ 
different entity, with a different cause, as the 
interesting presentation suggests. 

Swank and Putnam present a clinical anal- 
ysis of amyotrophic lateral sclerosis and related 
conditions of muscular atrophy and discuss tk 
differential diagnosis between amyotrophic lat- 
eral sclerosis and primary' lateral sclerosis and 
progressive muscular atrophy. The paper deal; 
with the liner points of distinction, as they ha'j 
a bearing on the treatment and the course C 
the conditions. 

Swank and Price discuss the origif 
fascicular muscular tivitchings in amyotro, 
lateral sclerosis. 

Milhorat and Wolff have analyzed oi 
statistical basis the relationship between the 
of onset of symptoms and the clinical cour.-e 
progressive muscular dystrophy'. 

Lubin, Marburg and Tamaki bring out i 
relationship of familial muscular atrophy to ot 

in. Milhorat, .A. T. : Studies in Diseases oi 
Progressive Muscular Atrophy of Peroneal Type _ 
ciated with Atrophy of Optic Nerve; 

Family, Arch. Neurol. & Psychiat. 50:279--6r (- r 


6. Hauser, C. U., and lifartin, W. F.: Two Addi- 
il Cases of Traumatic Winged Scapula Occurring 
e Armed Forces, J. A. M. A. 121:667-668 (Feb. 27) 

7. Burnard, E. D., and Fox, T. G.: Multiple 
itis of Shoulder Girdle : A Report of Nine Cases 
rring in the 2nd New Zealand Expeditionary' Force, 
Zealand III J. 41:243-247 (Dec.) 1942. 

!. Clausen, E. G. : Postoperative (“Anesthetic'; 
Ivsis of Brachial Plexus : Review of Literature 
Report of Nine Cases, Surgery 12:933-942 (Dec.) 


. Ramirez, F. : Paralisis post-sericas, Arch. urug. 
=*d., cir. y especialid. 21:o45-550 (Nov.) 194 
' Saksena, H. C: Paralysis of Serratus Anterior 
iving Glandular Fever, Brit, kl J. 2:267 (Aug. 
943. 


1943. (■ 

112. Swank, R. L., and Putnam, T. J.: 

Lateral Sclerosis and Related Conditions. _ 
Analysis, Arch. Neurol. & Psychiat. 49:laI-JO t 

1943. _ F-scicr-' 

113. Swank, R. L., and Price, J. C.: ^ 

Muscle Twitchings in Amyotrophic Lateral ^ 
Their Origin, Arch. Neurol. & Psychiat. 

(Jan.) 1943. _ ciudit.' ^ 

114. .Milhorat, A. T., and Wolff, H. G.. Sm. 
Diseases of Muscle: Heredity of Progressn - 
Dystrophy; Relationship Between Age at j,.,. 
Symptoms and Clinical Coarse, Arch. Neurol. 

:hiat. 49:641-634 (May) 1943. Taiuari. 1" 

115. Lubin, A. J.; Jfarburg, O.. and T 

ramilial Type of Paralysis in 0^^ 

ionship to Other Heredofamilial D.sord<^r . 

lathologic Study, Arch. Neurol. & Ps}ch‘ 

’Jan.) 1943. 
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rcclofaiiiilial neurologic disorders in a clinico- 
tliologic study. 

Homburger points out tlic changes in the 
ynius, particularly those associated with myas- 
enia gravis which he ohsen-ed in <5,000 
topsies. 

Mueller and Sugar have found instances 
familial syringomyelia. 

[Ed. Xote. — .All of the preceding papers are 
icresting from the point of view of analyses 
the diseases, clinically and pathologically, and 
■)m the point of view of differential diagnosis, 
t it is also interesting that in the literature for 
43 there are relatively few articles concerning 
’ advancement of therapy. What has been 
complished seems still to be related to the use 
neostigmine compounds, atropine derivatives 
d vitamins. The reports on treatment are 
;cussed later in this section.] 

Dejong reports a case of the syndrome of 
•olvement of the posterior cord of the brachial 
ixus. resulting from a traumatic anterior dis- 
:ation of the shoulder, with loss of function in 
; deltoid and the teres major muscle and the 
ler muscles which are supplied by the a.xillaty- 
r\-e and the related nerves comprising the pos- 
ior cord of the brachial ple.xus. 

Sabs and Paul describe the differential 
ignosis between neuronitis and poliomyelitis 
d point out the chief distinguishing character- 
ics of the two diseases. They also show that 
! use of the “Kenny” treatment did not fore- 
.11 an increase in the paralysis in the progres- 
e phase of the disease (neuronitis). 

Hassin discusses Landr}‘’s paralysis and 
ints out that it is not an entity but a symptom 
Tiplex. He emphasizes that in ever)- case 
i muscles of respiration and the condition of 
; heart should be examined carefully, in addi- 
n to the usual areas of involvement, because 
the relationship of these muscles to the course 
the disease. 

16. Homburger, F. : Changes in Thymus with Spe- 
1 Reference to Mj-asthenia Gravis : Obsen-ations in 
ries of Six Thousand Autopsies, .A.rch. Path. 36:371- 
) (Oct.) 1943. 

.17. Mueller, C. R., and Sugar, S. J. : Familial 
ringomyelia. J. A. M. A. 122:743-744 (July 10) 
13. 

IS. Dejong, R. N. : Syndrome of Involvement of 
sterior Cord of Brachial Plexus, .A.rch. Neurol. & 
ychiat. 49:860-862 (June) 1943. 

.19. Sahs, A. L., and Paul, W. D.: Neuronitis: 
Jerentiation from Poliomvelitis, .Arch. Phys. Therapy 
:39S-401 (July) 1943. 

20. Hassin, G. B. : Landrj-’s Paralj-sis : Its Clinical 
1 Pathologic Features, J. Neuropath. & E.xper. 
■ urol. 2:293-300 (.July) 1943. 


Cerebral Palsy . — Dynes discusses the prev- 
alence of subacromial bursitis in conjunction with 
neurologic conditions such as hemiplegia. Bur- 
sitis associated with a neurologic condition is not 
treated any differently than when it occurs in- 
dependently, but tlie treatment must be modified 
by the course of the associated disease. 

Norfleet and .Arena emphasize the re- 
sponsibility of the pediatrician to infants with 
cerebral palsy and the importance of classifica- 
tion of tile condition, which can be made as a 
result of early tests and examinations of infants 
with suspected birth injur)-. 

Shapiro surr-eys the literature on aseptic 
lymphocytic meningitis and discusses the cause, 
the clinical picture and the pathologic changes. 
He then presents a case in which this condition 
is associated with infantile cerebral palsy in the 
adult form. The differential diagnosis is con- 
sidered. 

Barr describes a procedure for transplan- 
tation of a muscle for combined flexion-internal 
rotation deformity of the thigh in spastic paral- 
ysis. This operation is limited to true spastic 
cerebral birth palsy and does not succeed in athe- 
tosis. It consists in freeing the tensor fasciae 
latae, with the anterior third of the gluteus 
niedius and minimus muscles, from their iliac 
origins and reattaching them to the ilium at a 
point slightly posterior to the greater trochanter. 
Results were satisfactor)'. 

McCJarroIl and Schwartzmann analyze 

I, 720 cases of spastic paralysis and allied dis- 
orders from the standpoint of classification, 
characteristics and etiolog)-. In 1,217 cases the 
pyramidal tract was involved, and these cases 
were discussed with regard to extremities in- 
volved, requirements for surgical correction and 
reasons for avoiding surgical intervention. 

They list the deformities for which surgical 
interv-ention is justified in cases of involvement 
of the pyramidal tract (or spastic) paralysis. 
They point out also that the presence of athetosis 

121. Dynes, J. B. : Subacromial Bursitis .Associated 
with Diseases of Neri-ous Svstem, Lahev Clin. Bull, 
3:124-127 (.April) 1943. 

122. Norfleet, G. M., and Arena, J. AI. : Cerebral 
Palsy and the Pediatridan, North Carolina M. J. 4: 
53- 58 (Feb.) 1943. 

123. Shapiro, L. B. : .Aseptic Lj-mphccj-tic Aleningitis 
in a Case of Infantile Cerebral Palsv, .Adult Form. 

J. Nen,-. & Alent Dis. 97:166-169 (Feb.) 1943. 

124. Barr, J. S. : Aluscle Transplantation for Com- 
bined Flexion-Internal Rotation Deformity of Tliigh m 
Spastic Paralysis, Arch. Surg. 46:605-607 (ilay) 1943. 

125. AfcCarrolI, H. R., and Schwartzmann, J. R. : 
Spastic Paralysis and .Allied Disorders, J. Bone S: Joint 
Surg. 25:745-767 (Oct.) 1943. 
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is iisiinIK a coiitrainciicatioii to surgical pro- 
cedures on tlic extremities. 

I3eayer and Brown describe the vocational 
rehabilitation of persons handicapped by cerebral 
ivii.sy and the results obtained in working with 
adults with this condition. 

St. James '=• describes a new type of skis for 
training iiersons with cerebral palsy to walk, 
which permits a normal reciprocal arm swing 
in the gait. 

Lundeen,'^'' Werner and Leone Bloise,"® 
in three separate papers, present and discuss 
difTcrent aspects of the general problem of the 
care and treatment of persons with cerebral 
jialsy. 


Surgical Procedure for Ncurouiolor Condi- 
lioiis. Stabins and Mathews report neuro- 
lysis and transposition of the nerve as the opera- 
tion of choice in the treatment of traumatic 
paralysis of the ulnar nerve. Their results with 
this operation have been superior to those with 
other methods. 

Thomsen, Altamirano and Luco have 
studied the effects of tenotomt' on neuromuscular 
transmission and present some interesting data, 
which may have a bearing on other variations 
in transmission, which have been studied in the 
laboratory. 

Dandy describes a method of restoring the 
function of nerves which require resection for 
removal of neuromas. He states that to avoid 
coniplications ner\'es should he resutured end 
to end at the earliest possible moment compatible 
with the patient’s condition and the condition 
of the wound. If the patient is not seen until 

126. Deaver, G. G., and Brown, M. E. : Making Man 
Power: Vocational Rehabilitation of Those Handi- 
capped 63 - Cerebral Pals)', Arch. Ph 3 'S. Therap 3 ' 23: 
719-728 (Dec.) 1942. 

127. St. James, R. : Reciprocal Action Skis in Treat- 
ment of Cerebral Pals)-, Phv'siotherapy Rev. 23:199- 
200 (Sept.-Oct.) 1943. 

128. Lundeen, P.: Cerebral Palsy or Spastic Pa- 
ralysis, Ph 3 -siotherap 3 ' Rev. 23:17-21 (Jan.-Feb.) 1943. 

129 Werner, A.: Spastic Paralysis: Problem of 
Little’s Disease, Psychiat.-neurol. Wchnschr. 44:402 
(Dec. 19) 1942. 

130. Leone Bloise, N.; Reeducacion psjco-motnz en 
ninos lisiados y espasmodicos. Arch, de pcdiat. d. 
U«^ay 14:201-208 (April) 1943. 

13L Stabins, S. J., and Mathews, W. H. : Traumatic 

rn r 'Wen-e Palsy: Neurolysis and Transposition of 
Ulnar jNer\e - e r-t. • ^ tt TsJov M Bull 

Nerve; the Operation of Choice, U. S. Naw M. Bui. 

41:1381-1388 (Sept.) 1943. 


later, however, he advises resection and shi 
iiig of the bone b}' osteotom}’, to prevent i 
strain on the nerve ; the bone should be 
ciently shortened to allow accurate suturim 
a neuroma has to be excised the shortening ( 
bone should be sufficient to allotv suturing 
out undue tension on the suture line. 

The paper of Highet and Sanders and 
of Highet and Holmes are of interest in 
same connection. The first describes the ef 
of stretching nerves in general after sului 
and the second, the results of traction injurif 
peripheral nen-es in particular. 

Physical Therapy for Neuromuscular 1 
orders. — Dejong’"® describes a new instrura 
which is a portable electrostimulator, to be ti 
on ner\-cs and muscles, both for diagnostic ; 
for therapeutic purposes. As a diagnostic 
it is valuable, because of its compactness t 
portabilit}-, for determining conditions ol 
peripheral neiwe (injur}’, inflammation, etc.) a 
for determining the reaction of degeneration, 
is also of value in determining decreased e-xcii 
bility to galvanic current (as in myastlienia 
For therapeutic purposes it can be used to stinr 
late paralyzed muscles in peripheral lesions 1 
prevent atrophy, to supply galvanic current ar 
to introduce substances into tissues (ioat^ 
phoresis). 

Solandt, DeLur}’ and Hunter present tb 
effects of electrical stimulation on atropht | 
denervated skeletal muscle. They conclude t 
electrical stimulation is effective in reducing 
loss of weight of denervated muscle ; this ea 
elusion bears out those of other v'orkers in • 
respect. 

They found that a 25 cycle sinusoidal 
rent is better than a 60 cycle current 
both are superior to gah’anic and fana 
rents. 

The effectiveness of treatment 
the number of treatments, but the length o 
treatment is much less important. 

134. Highet, W. B., and Sanders, F. K.: 

Stretching Nerves After Suture, Brit. ,• 

355-369 (April) 1943. 

135. Highet, W. B., and Holmes, ir.J:-;'' 

juries to Lateral Popliteal Nerve and TracU 

to Peripheral Nerves After Suture, Bnt. J- - 
212-233 (Jan.) 1943. _ . ,,, F-'c-' 

136. Dejong, H.: New Single-Unit P ,, 

— and Muscles, J. 


::1JB1-IJOO X -- .,„aT„ro T v- trostimulator of Nerves - 

lao Thomsen P.; Altamirano, M., and Luco, J. v.. 97-563-566 (May) 1943. T 

rSjrU le™..-. ,37. S.tod., D. D-J- "if 


133. Dand 3 -, W. E. : 
?^‘/’»»trrTncr f IfDH. T- A» Al. 


lod of Kestoring iNcivco \fffcr/e 

16 (Mav 1) ner\-ated Skeletal .uuscie, 
. A. I22.30-d0 nrmn) 1943. 
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Tlircc papers arc recorded dealing \vith various 
jdiascs of the treatment of muscles after injury 
to a nerve. The first, by Hincs,’^" discusses the 
physiologic basis for treatment; the second, by 
Chamberlain,'"^ points out the relation of ph_vsi- 
cal therapy to injuries of the peripheral nerves, 
and the third, by Dube,”® discusses ph3-sical 
therapy following suturing of nen-cs. 

Staples and Watkins describe 2 cases in 
which full active abduction was possible after 
paralvsis of the deltoid muscle. They state that 
this is possible by the interaction of the supra- 
spinatus, infraspinatus, pectoralis major, coraco- 
brachialis, long head of the biceps, serratus 
magnus and trapezius muscles. Different groups 
of these muscles operate to bring about abduc- 
tion in different positions of internal and ex- 
ternal rotation. They advocate careful training 
and stud\' of cases of isolated paral_vsis of the 
deltoid muscle before resorting to surgical opera- 
tion. 

Druff Therapy jor Neuromuscular Disorders. 
— All the reports on therapy deal with three 
general classes of drugs : vitamin E (alpha 
rocopherol), atropine (and its derivatives) and 
:eostigmine. 

In regard to vitamin E, Houchin and Mat- 
;ili,'^= in experiments on animals, compare the 
Dxygen consumption, the creatine content and 
he chloride content of muscles of animals defi- 
tient in vitamin E with those of normal animals 
ind report the effect of feeding tocopherol to 
he deficient animals. 

The same authors, in another paper, de- 
xribe tire changes in metabolic processes pro- 
luced b}' injection of alpha tocopherol phosphate 
nto dystrophic muscles. 

Houchin,'^' in a third paper, shows the in 
/itro effect of alpha tocopherol phosphate on 
>xidation in muscle tissue. 

138. Hines, H. M. : Physiologic Basis for Treat- 
nent of Paralvzed Muscle, Arch. Phys. Therapv 24: 
-.9-73 (Feb.) 1943. 

139. Chamberlain, R. D. : Some Aspects of Physical 
Therapy in Relation to Peripheral Nerve Injuries, 
\.rch. Phys. Therapy 24:603-609 (Oct.) 1943. 

140. Dube, P. : Symposium on Militaiy Physical 
Viedicine: Phj-sical Therapy Following Suture of 
'Teires, M. Clin. North America 27:1091-1096 (July) 
943. 

141. Staples, O. S., and Watkins, A. L. : Full Active 
■ Kbduction in Traumatic Paralvsis of Deltoid, J. Bone 

; Joint Surg. 25:85-89 (Jan.)' 1943. 

142. Houchin, O. B., and Mattill, H. A. : Oxj-gen 
Jonsumption, Creatine, and Chloride Content of Muscles 
rom Vitamin E-Defident Animals as Influenced b\' 
deeding “-Tocopherol, J. Biol. Chem. 146:301-307 
Dec.) 1942. 

143. Houchin, O. B., and Mattill, H. A. : Influence 
f Parenteral .A.dministration of “-Tocopherol Phos- 
hate on Metabolic Processes in Dystrophic !Muscle, 

- . Biol. Chem. 146:309-312 (Dec.) 1942. 


Hines, Lazere, Thomson and Cretzme\-er 
discuss the role of vitamin E in neuromuscular 
atrophy and regeneration. 

Septien records results of the use of vita- 
min E on muscular atrophv- following polio- 
mj-elitis. 

[Ed. Note. — The preceding papers suggest 
that vitamin E plays sortie part in the metabolism 
of muscle and that it is of value when there is 
a vitamin E deficiencj' in the diet or in condi- 
tions in which vitamin E is destroyed by a dis- 
ease process with resultant E avitaminosis. 
Work has been carried on in the last few years 
on all phases of the problem in man}- labora- 
tories. In the reports of 1942, many of which 
were clinical, the results of using vitamin E 
therapeutically were discouraging, but many of 
the workers are continuing the investigation 
because of the overwhelming evidence concern- 
ing its therapeutic value found in laboratorj- 
studies. Advances in the understanding of the 
effect of lack of vitamin E are still being made; 
the problem will probably become more and more 
clarified.] 

Soslvin and Levine demonstrate that mus- 
cular atrophy following section of neiwes in 
monkeys can be inhibited by the use of atropine 
sulfate ; they had previously shown that atropine 
decreased the degree of atrophy in rats also. 
They feel tliat because of this demonstration in 
monkeys it might be of therapeutic value for 
human beings. 

Fischer also shows the influence of atro- 
pine on muscular contractions in denen-ated 
skeletal muscles of rats. 

Lazere, Thomson and Hines and Solandt, 
DeLury and Hunter''^® contribute to the sub- 

144. Houchin, O. B. : In Vitro Eftect of “-Tocopherol 
and Its Phosphate Derivative on Oxidation in Muscle 
Tissue, J. Biol. Chem. 146:313-321 (Dec.) 1942. 

145. Hines, H. M.; Lazere, B.; Thomson, J. D., and 
Cretzmeyer, C. H. ; Role of Vitamin E in Neuromus- 
cular Atrophy and Regeneration, Am. J. Physiol. 139: 
183-187 (June) 1943. 

146. Septien, R. : Vitamin E in Treatment of Mus- 
cular Atrophies Following Infantile Paralysis, J. .Am. 
Inst. Homeop. 36:17-18 (Jan.) 1943. 

147. Soskin, S., and Levine, R. : Influence of .Atropine 
on Atrophy of Denervated Skeletal Muscle of Monkej- 
(Macacus Rhesus), .Am. J. Physiol. 138:251-253 (Jan.) 
1943. 

148. Fischer, E. : Influence of Atropine on .Atrophy 
of Denervated Skeletal Muscle of the Rat. Proc. Soc. 
E.xper. Biol. & Med. 51:208-209 (Nov.) 1942. 

149. Lazere, B. ; Thomson, J. D., and Hines, H. M. : 
Effect of .Atropine upon .Atrophy and Neuromuscular 
Regeneration, Proc. Soc. Exper. Biol. & Med. 53:83-84 
(Iilay) 1943. 

150. Solandt, D. Y. ; DeLurj-, D. B., and Hunter, J. : 
Effect of .Atropine and Quinidine Sulphate on .Atrophy 
and Fibrillation in Denervated Skeletal Muscle, .Am. J. 
Ph 3 -siol. 140:247-255 (Nov.) 1943. 
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ject on the effects of atropine sulfate on atroph)' 
of muscles, and the latter group of writers also 
discuss the effect of quinidine sulfate on atroph}' 
of muscle. 

Altschul investigated the question of 
whether muscular atrophy due to denervation 
and degeneration could be dela 3 'ed or avoided 
by treatment with neostigmine and acetylcholine. 

From the standpoint of loss of weight the 
treatment apparently had no effect, but histologic 
studies showed definitely that the atrophy was 
slighter and degenerative phenomena were lack- 
ing. These results were true for cats but not 
for rabbits. He feels that since different'species 
of animals differ in their response there should 
be differences in the response of persons and 
also in the response of different muscle groups 
throughout the body. 

Odom, Russel and McEachern discuss the 
effects of neostigmine on mj’asthenia gravis and 
progressive muscular atrophy. 

ISI. Altschul, R. ; Effect of Prostigmine and Acetj-1- 
chdline on Denervated Ifuscle, with Remarks on Some 
Genera! Effects of These Drugs, J. Nerv. & Ment. Dis. 
97:549-562 (May) 1943. 


Their conclusions are that the abnormal mj 
grams of patients with m 3 'asthenia gravis t 
come normal within forty-five minutes aft 
intramuscular injection of neostigmine methi 
sulfate. In 3 cases of progressive muscul 
atrophy a small dose of neostigmine intensifi; 
fasciculation. Fasciculation does not occur : 
normal persons with so small a dose. 

Thus the drug possesses a definite value as 
diagnostic aid in both of these diseases. 

Eaton emphasizes that neostigmine wethi 
sulfate is of value in a diagnostic test for mya; 
thenia gravis because of its strengthening efffi 
and that diagnosis can still further be confirms 
by the use of quinine, which has a characferisS 
weakening effect. 

152. Odom, G.; Russel, C. K., and JfcEachera E 
Studies of Neuromuscular Disorders : Jfyograffl, 
Cholinesterase and Effect of Prostigmine in Myssth^ 
Gravis and Progressive Muscular Atrophy, Brain 
1-17 (March) 1943. 

153. Eaton, L. M. : Diagnostic Tests for 
Gravis with Prostigmine and Quinine, Proc. Staff 
Mayo Clin. 18:230-236 (July 14) 1943. 


V, TUMORS OF BONE AND OF SYNOVIAL JIEMBRANE 


PREPARED BY HENRY W. MEYERDINC, M.D., AND ASSISTED BY JOSEPH M. REGAN, Jt.D.; 
ROBERT D. MUSSEY JR., M.D. ; JOHN F. STOTLER, M.D. ; JOHN J. HINCHEY, M.D.; 
JOHN H. REMINGTON, M.D. ; FEDERICO PADILLA, M.D., AND 
ARNULF R. PILS, M.D. 


HOCHESTER, MIKK. 


Classification of T amors of Bone. — Caldwell 
presents a classification that is employed at the 
Baylor Tumor Clinic: 

A. Benign tumors of bone 

1. Osteochondromas 

2. Multiple e-xostoses 

3. Chondromas and chondromyxomas 

4. Osteomas 

5. Benign giant cell tumors 

6. Hemangiomas 

B. Malignant tumors of bone 

1. Osteogenic sarcomas 

(a) Chondromyxosarcomas 

(1) Primary chondromyxosarcomas 

(2) Chondrosarcomas (secondary) 

(k) Periosteal osteoblastic sarcomas 

(1) Sclerosing type 

(2) Osteoid type 

(3) Fibrous tj^ie 

(e) Fibrosarcomas of bone 

(d) Chondroblastic sarcomas (osteolytic) 

(r) Endosteal osteoblastic sarcomas (osteolytic) 
(/) Malignant giant cell tumors 

2. Ewing sarcomas 

154. Caldwell, G. T. : Classification of Bone Tumors, 
Te.x.as State J. Med. 39:282-285 (Sept.) 1943. 


3. Multiple myelomas (Bence-Jones pro,«®^ 
present in 50 per cent of cases) 

4. Chloromas, chloroleukosarcomas and 
myelosarcomas 

5. Reticuloendothelial sarcomas 

6. Chordomas 

C. Metastatic tumors of bone and bone marros 

1. Secondary carcinomas 

2. Lymphosarcomas 

3. Mclanosarcomas 

4. Neuroblastomas and retinoblastomas ^ 

Budd and MacDonald note confusion 
tive to the classification of tumors of . p 
present a modified classification as adop 
the Registrj' of Bone Sarcoma in 1959. ^ 

Meyerding discusses briefly 
fusing terms emploj'ed and presents his c 
cation of tumors of bone as follows. 

155. Budd, J. \V., and MacDonald, I-' /'J'Jcy-f- 

Classification of Bone Tumors, RadiologJ 
(June) 1943. . - 

156. Meyerding, H. W.: Classification 
Tumors, Pfoc. Staff Meet., ifayo Qm. 

27) 1943. 
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XEOPLASMS OF IlONF. AND LESIONS SIMU- 
L.\TING THEM 

I. Lesions simulating neoplasms of bone 

A. Inflammatory lesions 

1. Traumatic lesions (callus; ossifying hema- 
toma) 

2. Infections (snihilis; tuberculosis; osteomye- 
litis; nonsuppurative osteomyelitis of Garre; 
Brodic’s abscess; myositis ossificans; osteo- 
periostitis) 

B. Osteitis fibrosa cystica 

C. Metabolic lesions 

1. Hand-Scliuller-Christian disease; Gaucher’s 
disease ; Xiemann-Pick disease ; hyperpara- 
thyroidism 

D. Nutritional lesions 
1. Rickets ; scun-j* 

I. Neoplasms of bone 

A. Benign osteogenic tumors 

1. Osteoma (exostosis) 

2. Chondroma 

B. Fibroblastic tumors 

1. Benign fibroma 

2. Malignant periosteal and cortical 

C. Giant cell tumors 

1. Benign giant cell tumor 

2. Malignant giant cell sarcoma 

D. Vascular neoplasms 

1. Benign hemangioma (cavernous or plcxi- 
form) ; Ij-mphangioma 

2. Malignant hemangio-endothelioma (diffuse 
endothelioma or Ewing’s tumor) ; lymph- 
angio-endothelioma 

E. Malignant osteogenic sarcoma (including chon- 
drosarcoma) 

F. Multiple myeloma 

G. Metastatic tumors 

H. Miscellaneous group 

1. Undifferentiated malignant neoplasms 

2. Lj-mphosarcoma ; liposarcoma; erj-throblas- 
toma; chloroma; adamantinoma 

Lesions Simulating Neoplasms of Bone . — 
ernwein and Queen state that solitary' 
isinophilic granuloma is an uncommon benign 
•structive lesion of bone, of wliich there are 19 
ses reported in the literature. It has been seen 
nong 3 ’oung or adolescent male patients, with a 
esenting symptom of swelling or pain or both, 
he lesion is solitary", and in 12 of the 19 cases it 
as located in the skull or the ribs. The treat- 
ent was surgical, alone or combined with 
entgen therapy. They present data on 1 case. 
Rogers presents data on 2 cases of cj'st 
the upper part of the humerus. Treatment 
insisted of excavating the cystic cavity and 
icking it with chips of bone, after which two 
- 11 cortical thickness grafts from the tibia were 

■ 157. Kemwein, G. A., and Queen, F. B.: Solitary 

' )sinophiIic Granuloma, Surgery 14:105-110 (July) 
43. 

, ' 158. Rogers, W. A.: An Operation for Benign Cyst 
the Upper Humeral Metaphysis, Arch. Surg. 46: 
9-761 (May) 1943. 


inserted as struts. The pro.ximal portions of 
the grafts were placed through the cystic region 
to extend to the head of the humerus, and the 
lower ends were fixed by screws to the shaft. 
Xo e.xternal fixation was used. Satisfactorv- 
healing and good functional results occurred in 
both cases. 

Barden presents data on a case of cystic 
tumor of the proximal phalan.x of the little finger 
of a patient, which had been present for thirty 
3 'ears. There had been slow and progressive 
swelling. X'o biopsy was performed, but the 
roentgenologic picture was suggestive of solitary 
c 3 -st of the bone or benign giant cell tumor. He 
draws attention to the paucity of American and 
English literature concerning irradiation treat- 
ment of cysts of bone. 

Bennett presents an unusual series of 
roentgenograms showing the development of a 
bone C 3 'st of the solitaiy type. The 3 ’ had been 
taken nine months apart, between Ma 3 ' 1938 and 
November 1941, as an index of the normal 
development of a child. The development of the 
C 3 'st was incidental to the desired records. The 
first roentgenogram was normal. The following 
one showed a small defect in the upper part of 
the tibia, which appeared larger in subsequent 
roentgenograms. The C 3 'st was removed surgi- 
calh-, and the pathologic report was typical giant 
cell tumor of bone (benign). There were never 
an 3 ' subjective S 3 ’mptoms. 

Brugsch presents data on a case of Hand- 
Schiiller-Christian disease. The lesion was dis- 
covered during a routine roentgenographic 
examination of the lungs of an 18 3 'ear old 
Jewish 3 -outh. He discusses the differential 
diagnosis of pseudoc 3 'stic diseases of bone, which 
include: ( 1 ) h 3 -perparath 3 Toidism ; ( 2 ) fibrous 
d 3 splasia of bone (Lichtenstein; Albright) ; (3) 
dyschondroplasia ; (4) osteitis deformans; (5) 
multiple m 3 -eloma and metastatic malignant 
growth ; (<5) lipidosis : Gaucher's disease, osseous 
xanthomatosis and Schiiller-Christian disease. 

Furst and Shapiro discuss the several Iwpo- 
theses of the causation of fibroc 3 -stic disease of 
bone of the potyostotic type. Although each 
Itypothesis explains in part some manifestation, 
none gives ultimate and direct proof as to the 
exact cause. (The relationship of dermal pig- 

159. Barden, S. P. : Bone Cyst Successfully Treated 
with X-Rays, Radiologj- 39:73*2-733 (Dec.) 1942. 

160. Bennett, C. B. : Notes on an Earlv Bone Cvst. 
.A,rch. Surg. 46:608-610 (May) 1943. 

161. Brugsch, H. G. ; Pseudocj'stic Bone Disease 
(Lipidosis of the Bones), Bull. New England M. Center 
4:284-290 (Dec.) 1942. 

162. Furst, N. J., and Shapiro, R. : PoU'Ostotic Fibrous 
Dysplasia: Review of the Literature -with Two .A.ddi- 
tional Cases, Radiologj- 40:501-515 (May) 1943, 
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mentation, pathologic changes of bone and some- 
times sexual precocity is an unusual one and per- 
haps cannot be completely' ct'aluated in a single 
theoretic statement.) They mention the fact 
that the results of all laboratory' examinations 
may be within normal limits. The condition 
must be distinguished from hyperparathy'roidisni, 
regional fibrocystic disease, dy'schondroplasia 
(Ollier), rarely Paget’s disease, leontiasis ossea 
and Hand-Schiiller-Christian disease. They' pre- 
sent data on 2 cases, in 1 of which the patient 
u’as a boy of 15 y-ears, without endocrine dis- 
orders or pigmentation. Roentgenographic 
examination of the bones was done because of 
facial asymmetry and old injury' to the ann. The 
initial diagnosis was osteitis fibrosa cystica. In 
tJje other case the patient «-as a 17 year old girl. 
There was a history' of menses at 3 y'ears of age 
and full maturation of secondary' sexual charac- 
teristics at 9 years. The patient was examined 
because of swelling of the elbow after injury. 
Previous exploration of the parathyroid glands 
had revealed no abnormality. The results of all 
laboratory studies were within normal limits 
except for some variation in the results of the 
phosphatase tests in the first case. 


Benign Neoplasms oj Bone . — Enchondroi 
Jaffe and Lichtenstein,'®^ in their customary f 
cise manner, present data on 28 cases of solit 
benign enchondroma of bone. They empha; 
the fact that the tumor occurs most often in 
bones of the limbs and especially in the phalan] 
of the fingers, the metacarpal bones, the hume: 
and the femur. The tumor usually has its nic 
in the metaphysial portion of the bone. It m 
extend to the epiphysis after fusion. It usua 
thins and distends the cortex, producing 
definite bulge. Symptoms are minimal, usua 
only' the bulging of a finger laterally mth slig 
tenderness or ache; Roentgenographic study i 
veals the typical region of rarefaction, usual 
without evidence of calcification, but small do 
of calcified deposits may he present in tumors i 
the large bones. The ultimate diagnosis i 
benign enchondroma rests on the inicroscop 
finding of, usually, mononuclear cartilage cell; 
the nucleus being small in relation to the cel 
and any' binuclear cells, especially, showing sma! 
nuclei. Enchondroma of long tubular bones wa; 
undergo malignant changes, of which the earl; 
manifestations are microscopic only and consi; 
of cells with plump nuclei or large cartilage cell: 


Lesions of Tendon Sheath . — Shepherd pre- 
sents data on a case of osteochondroma arising 
from the sheath of the flexor tendon of the index 
finger. He states that tumors of the sheaths arc 
uncommon, the most frequent being giant cell 
tumor and xanthoma. A review of data on the 
cases in the literature reveals that osteochon- 
dromas are observed usually' near the bony' in- 
sertion of the tendon, whereas in this case the 
tumor was located near the base of the index 
finger. Microscopic examination showed thai 
the tumor consisted of hyaline cartilage with 
some calcification in the central portion. 

Cristol and Gill present data on a case in 
which the patient had extensive xanthoma of the 
tendon sheath of the left foot. Operation was 
performed at the University' of Pennsy'lvania 
Hospital. The condition presented difficulties in 
diagnosis and treatment; a pathologic diagnosis 
of “mixed cell sarcoma’’ and of “xanthomatous 
tissue” had been made on two occasions, and 
roentgen therapy had failed to control the growth 
of the lesion, so that finally' amputation of the 
left leg was performed. Alteration in lipid mC' 
tabolism was the primary' etiologic factor, trauma 
or infection or both being secondary factors. 


163. Shepherd, J. A.: Osteochondromata of Tendon- 
Sheaths: A Case .'Vrising from tlie Flexor Sheath of 
the Inde.x Finger, Brit. J. Surg. 30 : 179-180 (Oct.) 1942. 

164. Cristol, D. S., and Gill, A. B.: Xanthoma of 
Tendon Sheath, J. -■\. ^f. R. 122:1013-1014 (Ang. 7) 
1943. 


with especially large nuclei. 

Chondroma : Olsman and Lev present dah 
on a case of chondroma of the sacrococcyg® 
region. The patient was an Italian man, t 
y'ears of age, who had psychosis with cerebw 
arteriosclerosis. He had had an injury to th 
base of his spinal column eleven years prior W 
admission to the hospital and had had t"'^ 
operations. Roentgenographic examination rc 
vealed cystic degeneration of the sacrum 
calcified regions. In 1940 laparotomy disclos 
that the peritoneal cavity' contained fecal-sni 
ing fluid. The patient died the day' following ^ 
operation. Necropsy showed involvement o 
peritoneum with peritonitis. Otherwise 
usual symptoms and signs of a slow 
sacrococcygeal chondroma rvith anterior 
posterior extension were present: (1) 

(2) palpable mass obser\'ed on rectal 
tion; (3) roentgenologic findings of destriic^ 
of the sacrum, and (4) constipation. 

Lehmann'®' reports data on ® 
“myxofibroma” of the right tibia in vhici 

. T • 

165. Jaffe, H. L., and Lichtenstein, j.'jcf)-!" 
Benign Encliondroma of Bone, Arch. Surg. 

(April) 1943. . 

166. Olsman, L., and Lev, M.: Sncrococoeci^ j,; 
doma: Report of a Case, Am. J. Surg. 

(April) 1943. 

167. Lehmann, O.: ‘Atj-xofibrom.-i” of . p ' 

of a Case Involving a Tibia, Bull. Hosp. . 

4:12-13 (April) 1943. 
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.•as involvement of tlic upper part of tlie clia- 
liysis. Operation was done on Nov, 4, 1942. 
'lie condition had apparently followed an injury 
.velve years previoush'. The operation consisted 
f excision and swabbing of the wound with 50 
er cent solution of zinc chloride. The patient 
ad obtained an excellent result at the time of 
.ehmann's report. The author states that 3 other 
jch cases had been observed in the Hospital for 
oint Diseases, in all of which the lesions had had 
Icntical histologic features. There had been no 
icurrence of the lesion in any of the cases. 

Giant Cell Tumor . — Lopez discusses giant 
ill tumors of the long bones. He stales that 
lese tumors are frequently found in patients be- 
veen 16 and 54 3'ears of age and are located in 
le epiphysis of the long bones. There is a his- 
irj' of trauma or of an inflammatory process, 
he tumor consists of giant cells, fibrous tissue 
nd vessels. Pain and the presence of the 
■ imor are the principal findings on examination ; 
0 fever or loss of weight is noticed. The con- 
ition should be distinguished from cyst, fibrous 
iteitis (von Recklinghausen’s disease) and 
lalignant tumor of bone. Malignant tumors 
•e subdivided into the following; osteogenic 
ircoma, Ewing’s tumor and myeloma. Treat- 
lent should be conservative, and in the event 
lat it fails amputation is indicated. 

Levine reports data on the sixteenth case 
giant cell tumor of the patella in the literature, 
he patient was a white man 31 years of age, 
ho complained of pain over the medial aspect 
; the right knee and tenderness of the knee 
xp which had followed an injur}’^ one year pre- 
iously. Examination revealed atrophy of the 
ligh and calf with slight swelling of the knee, 
.oentgenographic study revealed irregular 
/Stic regions occupying two thirds of the patella, 
he patella was excised and a cast applied. The 
Dstoperative course was uneventful. Trauma 
as apparently the cause in this case. 
Gershon-Cohen reviews data on 29 cases of 
iant cell tumor in which the late results of 
, 3 entgen therapy were goo4, yielding cures in 
ossibly more than 85 per cent of the cases 
■follow-up reports varied from five to thirteen 
ears after treatment). Less morbidity and bet- 
•r recalcification of the tumor occur than after 
• xrgical treatment, and the complications of re- 

168. Lopez, C. P. : Tumores oseos a celulas gigantes 
; los huesos largos, Dia ined. 15:388-395 (April 26) 
,143. 

169. Levine, M. A. : Giant Cell Tumor of the Patella : 
ase Report. Am. J. Surg. 62:286-289 (Nov.) 1943. 

, i,170. Gershon-Cohen, J.: Giant-Cell Tumors: Radia- 
m Therapy and Late Results, Radiologj’ 41:261-267 
'/ iept.) 1943. 


currence and infection may be prevented. 
Weight bearing should be avoided during treat- 
ment, and afterward until healing has progressed 
fairly well. Therapy need not be given in large 
doses or for a long time. 

Gendreau and Pinsonneault report on 
pathologic forms of osteoclasis (osteoclastoma, 
giant cell tumor and epulis) and clinical mani- 
festations of osteitis fibrosa. They explain the 
pathogenesis and the clinical manifestations of 
the so-called processes of osteofibrosis on the basis 
of the physiologic activity of the osseous tissue. 
This is said to be in a constant state of renewal 
by means of a process of destruction and recon- 
struction, that ends in a gradual mechanical per- 
fection of the skeleton. Destruction takes place 
slowly and completel}’- b}- osteoclasis or quick!}- 
and partially by osteolysis. Regeneration is 
prompt and direct by fibrous ossification. Any 
imbalance between the two main processes leads 
to a pathologic condition known as osteofibrosis. 
This, they consider, occurs in three stages : 1. 
Destruction (patchy or diffuse) by osteolysis, 
with the main structure of the bone left intact, 
or by osteoclasis, with nothing left of the dead 
tissue but a hemorrhagic focus that can take the 
shape of a cystic cavity. Calcium is liberated in 
both instances, and the liberated calcium may 
remain localized or may produce hypercalcemia. 
2. Fibrous proliferation. This may take its 
origin from the connective tissue left by osteo- 
lysis, or it may be a new formation originating 
in the hemorrhagic focus left by osteoclasis 
(polymorphic roentgenologic aspects of Paget’s 
disease and encapsulated and areolar aspect of 
giant cell tumor). 3. Calcification of the pre- 
osseous substance. This may occur early or late. 

The authors emphasize the fact that a focus 
of osteitis fibrosa may show simultaneously all 
three stages in its different parts. In Paget’s 
disease destruction is marked at the onset and 
calcification at the end. There is not much libera- 
tion of calcium, but the blood phosphate level may 
be elevated as a result of the increased con- 
structive activity. In von Recklinghausen’s dis- 
ease destruction is more extensive than in Paget’s 
disease, and consequently functional changes and 
deformities are greater. Calcification decreases 
with progress of the disease, and the calcium level 
is always high in the blood, while the phosphate 
level shows little change. They present a table 
of all known forms of osteofibrosis. The clinical 

171. Gendreau, J. E., and Pinsonneault, G. : Con- 
siderations sur les formes pathologiques de I'osteoclasie 
et les manifestations cliniques de I’osteite fibreuse, avec 
quinze obserx’ations personnelles. Union med. du Canada 
72:1032-1036 (Sept.) 1943. 
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manifestations of osteofibrosis var}’ with the na- 
ture of the bone tissue in which they take place : 
Its manifestations in the bones of a child are 
different from those in tlie bones of an adult; its 
character in the long bones is not the same as 
it is in the short ones. Osteoclastic lesions, such 
as giant cell tumors, do not occur in bones of 
membranous origin, such as the frontal and the 
parietal bone. Those described as present in 
the upper maxillary region actually come from 
the ethmoid bone, which originates from cartilage. 
Osteoclastomas are most frequent and malignant 
in bones in which spongy tissue is abundant, and 
their malignancy decreases when they occur in 
the long bones far from tlie epiphysis. They 
are also more benign in the proximity of fibrous 
tissue and extremel}' benign in the flat bones. 
In some cases the origin of giant cell tumor may 
be related to a softening of the periosteum and 
compact bone, and their malignancy increases 
with age, because of a limited activit}' of the 
periosteum in old people. The authors illustrate 
their paper with data on 15 personal cases, 2 
of which were cases of von Recklinghausen’s 
disease, 2 of giant cell tumor, 7 of osteoclastoma 
and 4 of epulis. 

F oscular Neoplasms. — Angioma : Zadek^'- re- 
ports data on a case of angioma of the tibialis 
anterior muscle in a girl of 14 years. She had 
had pain when walking and tenderness over the 
region of the growth but no other symptoms. 
Roentgenographic study gave negative results. 
The whole width of the muscle was transected 
above and below the tumor. Healing was un- 
eventful, and complete function of the muscle 
returned. 

Hemangioma: Bruno'” reports data on a 
case of hemangioma of a vertebra and states that 
hemangiomatous processes occur in 10 per cent 
of vertebral columns but do not often cause com- 
pression of the cord. The clinical syndrome is 
not characteristic, and the severitj- of it depends 
on the degree of compression. Roentgenographic 
examination reveals a vertical striated appearance 
in the body of the vertebra and a honeycombed 
rarefaction in the pedicles and laminas. It is 
estimated that a third of the body must be 
involved before roentgenologic diagnosis is pos- 
sible. He states that his patient had obtained 
considerable relief following roentgen therapj up 
to the time of his report. 

172. Zadek, 1.: Angioma of the Tibialis Anterior: 

A Case Report, J. Bone & Joint Surg. 25:930-931 
(Oct.) 1943. 

173. Bruno, F. E.: Hemangioma of tlie Vertebrae: 
Report of a Case, Bull. New England Jf. Center 5:237- 
239 (Oct.) 3943. 


Blackford also reports data on a cas 
hemangioma of a vertebra in Which there 
compression of the cord and in which a cut 
fourteen years’ duration had been obtained 
lowing roentgen therapy. He states that hen 
gioma of a vertebra is seen in more than 10 
cent of routine autopsies and occurs more 
quently in older persons and women. It cai 
svmptoms relatively often in young men. 
radiation is advised bt' most doctors, as surg: 
treatment carries too high a mortality rate, 
states that his patient had an extremely vascu 
tumor which was diagnosed pathologically a: 
probable osteogenic sarcoma of telangiectatic h 
The patient received roentgen therapy and i 
covered from his symptoms. Therefore, clinica 
this was a hemangioma of a vertebra. Thep 
tient was accepted by the army fourteen v® 
subsequently. 

Kaplan reports data on a case of heinang 
oma of the elbow in which treatment by 
of radium was given at an early' age. The 
tient, an infant aged 10 weeks, had a large h® 
angioma over the outer and the inner surface c 
the elbow. Radium treatment was given, ar 
the patient was followed for nine years. Then 
was no clinical or roentgenologic evidence ot 
deleterious effect on the centers of gronlh o 
on the function of the joint. The author cec 
eludes that fear of adversely affecting grovor^ 
bones of children with radium therapy' is fallaoe-- 
if irradiation is properly and expertly adnii.* 
istered. 

Cobey discusses data on 4 cases of lienia- 
gioma of the knee joint. He draws attenh^'i 
to the fact that this is not a rare condition 
should be considered in any' case in whidi sue 
of the knee joint is a presenting symptom- 
presence of other hemangiomas on the body ' 
intermittent swelling of the knee with decfc 
in swelling on elevation of the limb point to 
probability of this ty'pe of tumor of the F 
The tumor may' be in the synovial luem 
or the capsule. Treatment is surgical 
if the lesion is small or roentgen therapy j 
extensive. He expresses the belief that biOt 
specimens of all tumors of this type , 
taken for diagnosis and before roentgen ^ 
is given. 

174. Blackford, E. -M.: Hemangioma of 
Compression of Cord: Report of a 
Radiation Fourteen Years Ago, J. A. A- 

146 (Sept. 18) 1943. j,. 

175. Kaplan, I. I.: Hemangioma of the 
cessfully Treated with Radium at an icarlj • 

Dis. Child. 65:785-787 (May) 1943. , . . >.'i 

176. Cobey, M. C: Hemangioma of Jow 
Surg. 46:465-468 (April) 1943. 
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[Ed. Note. — Benign angiomas are radiosensi- 
ive. and repeated c.xjiosnre to roentgen rays at 
egular intervals for montiis appears to be a 
atisfactory method of treatment. I^Iicroscopic 
.xamination and the opinion of an e.xpert pathol- 
igist are advisable in those cases in which biopsy 
loes not entail any great danger to the patient.] 
Ewing's Sarcoma: In a report on the roent- 
;enologic aspects of Ewing’s sarcoma of bone 
narrow Swenson states that there is great 
ariation in its roentgenologic manifestations and 
lence there is no typical roentgenologic picture 
nd a definite diagnosis can rarely be made from 
oentgenograpbic examination alone. The dis- 
ase may spread from the site of primary- involve- 
nent throughout the soft tissue of the marrow 
avit}’ without producing destruction of bone, 
rhich would betra}' its entire extent. Evidence 
uggests that a combination of surgical and roent- 
en therapy will give the best results with this 
ype of lesion. 

[Ed. Note. — I am inclined to agree with this 
uthor that there is no typical roentgenographic 
licture of Ewing’s sarcoma. I have pointed out 
hat the roentgenographic findings are frequently 
onfused with those in osteomyelitis. While the 
nicroscopic interpretation by the pathologist is 
.dvisable for lesions of this type, the lesion is 
adiosensitive, and diagnostic irradiation may be 
mplo 3 'ed.] 

Stout presents a discussion of the pathologic 
eatures and the histogenesis of Ewing’s tumor 
if bone marrow. The principal pathologic fea- 
ures of this lesion of the bone marrow are given, 
nd the hypotheses of Ewing, that the tumor is 
lerived from vascular or perivascular endothe- 
ium, and of Oberling, that it is derived from 
oung recticular cells, are discussed. Although 
he author favors the latter hypothesis, he believes 
hat no conclusions regarding histogenesis are 
)Ossible with the present knowledge. 

iMuscolo discusses the difficulties encoun- 
ered in the diagnosis of Ewing’s tumor and osteo- 
nyelitis. The roentgenologic findings in Ewing’s 
arcoma during the early stages of the disease 
ire similar to those in subacute and chronic osteo- 
nr^elitis. After the initial period of reaction 
Swing’s tumor could be confused with acute 
isteomyelitis. Biopsy must be performed in all 

177. Swenson, P. C. : The Roentgenologic Aspects of 
Swing’s Tumor of Bone Marrow, Am. J. Roentgenol. 
;0: 343-353 (Sept.) 1943. 

178. Stout, A. P. ; A Discussion of the Pathology and 
Tistogenesis of Ewing’s Tumor of Bone Marrow, Am. 

. Roentgenol. 50:334-342 (Sept.) 1943. 

' 179. IMuscolo, D.; Sarcoma de Ewing y osteomielitis 
. ' liificultades de diagnostico. Rev. .-^soc. med. argent. 57: 
99-603 (Aug. 30) 1943. 


cases, because the clinical and the roentgeno- 
graphic findings are not sufficient to rule out 
either one definitelv. For a tumor of the body 
of a vertebra the true nature of which is doubtful, 
he uses the puncture biopst', according to the 
technic of Vails, Ottolenghi and Schajowiz. 

Beck presents a report concerning Ewing's 
sarcoma and points out that the diagnosis is 
based mainlv on the clinical and the roentgeno- 
logic symptoms rather than on a circumscript 
histologic appearance. Furthermore, he feels that 
there e.xist different opinions about the histo- 
genesis of this type of tumor, which is e.xpressed 
in various names, like angioendothelioma, diffuse 
endothelioma, reticuloendothelioma and primar}- 
hTuphoma of bone. The author then describes 
his observations in 5 cases of Ewing’s sarcoma 
with a rosette-like structure of the tumor cells. 
All the sarcomas showed the same picture : There 
was a group of radially arranged cells with the 
cytoplasm toward the center. The cj-toplasm 
had a fine granular appearance, • containing fine 
collagen fibers and droplet formation. All of his 
cases were proved instances of the Erring type 
of sarcoma. On the basis of his observations, 
the author points out the bearing of the rosette- 
like structure on the hitherto various opinions 
of the histogenesis of these tumors. On this 
basis they are not endothelioma, Ij-mphoma nor 
reticuloendotheliosarcoma. However, it is also 
impossible to come to an explanation of the 
histogenesis witlr the foregoing microscopic ob- 
servations. The possibilit}- of the tumor’s being 
an immature osteoblastosarcoma is mentioned. 
The question arises whether the clinical, and 
roentgenologic picture of Ewing’s sarcoma may 
exist with histologicalh' different tumors. There 
is no definite answer, but it is more likeh’ that 
Ewing’ s sarcoma represents a clinical, roentgeno- 
logic and histologic circumscript S 3 -mptom com- 
plex. 

Barden discusses the similarit 3 - of the clin- 
ical and roentgenologic features of Ewing’s sar- 
coma and S3Tnpathetic neuroblastoma as observed 
in children and reports data on 4 cases, in 2 of 
which the tumor was Ewing’s sarcoma and in 
2 S 3 'mpathetic neuroblastoma. There was roent- 
genologic evidence of widespread tumor of bone, 
and it was clinicall 3 ' impossible to make a differ- 
ental diagnosis preceding death of the patients. 

180. Beck, W. : Ueber das Vorkommen rosettenartiger 
Bildungen in Knochensarkomen von der Art des sog. 
Ewing-Sarkoms, Virchows Arch. f. path. -Anat. 308: 
750-773, 1942. 

181. Barden, R. P. : The Similaritj- of Clinical and 
Roentgen Findings in Children with Ewing’s Sarcoma 
( Endothelial Myeloma) and S>Tnpathetic Neuroblastoma, 
.A.ni. J. Roentgenol. 50:575-381 (Nov.) 1943. 
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A solitary tumor of bone diagnosed as Ewing’s designation for the triad of connective I 
sarcoina should be treated as if tlie lesion were sarcomas primar}- in bone, the third memb 
secondary to an abdominal tumor, whether the which is chondrosarcoma. They state th: 
presence of the latter can be proved or not am\ysis of the results in osteogenic san 
Accordingly, amputation for cure should prob- indicates that true osteosarcoma is an al 
ably not be attempted and roentgen therapy to uniformly fatal form of neoplasm, that f 
the retroperitoneal structures should be routine, sarcoma is a distinctly less malignant ion 
Malignant Osteogenic Sairoina . — ^ilacDonald osteogenic sarcoma and that chondrosarc 
and Budd^®= present a review of data on 118 occupies a median position, being cured 
cases of osteogenic sarcoma in which five year approximately equal proportions,] 

cures were obtained from the Registr)' of Bone Luck presents an excellent roentgenol 
Sarcoma. In 1941 the Registry' of Bone Sar- ^nd microscopic pathologic review of neopla 
coma reported 1,022 registered cases of “osteo- which produce bone or cartilage. He indi 
genic” sarcoma. In 654 cases the lesion had osteoma, chondroma, osteochondroma and 
been treated five years or more prior to 1941 malignant types osteogenic sarcoma and chont 
and in only 97, or 14.8 per cent, were five year sarcoma. He discusses modern beliefs on surg 
cures obtained. One hundred and fifteen in- treatment and experiences regarding treatmi 


stances of chondrosarcoma, with 21 five y'ear Pomeranz presents a paper on the roe 
cures (11 per cent), had been found in the genographic diagnosis of osteogenic sarcoma. 
Registry, with other cases of chondrosarcoma gives the criteria for the roentgenologic diagno 
undoubtedly' remaining unidentified without a and the differential diagnosis. He emphasi) 
complete sun'ey' of the entire collection. This the fact that the roentgenogram should be i 
group of 118 cases of a highly' lethal ty'pe of terpreted in relation to the clinical findings s 
neoplasm in which five year cures had been the history. He states that statistically 90 p 
obtained offered a challenge to a critical reriew cent of these lesions occur in the long bones 
of the clinical and microscopic features and of the lower portion of the limb and 10 per ce 
the methods by which the lesions had been in the upper part of the limb and that the disea: 
treated. It was anticipated that differences might is essentially one of youth. The osteolyhc 
be found in a comparison of a series of cured of tumor grows more rapidly' than the oh« 
lesions with a series of uncured lesions, to be blastic. The tumors as a group produce siffi'- 
unselected except for a comparable regional in- taneously' destruction of bone and bizarre forni' 


cidence. Through the cooperation of the Regis- 
try' it was possible for them to study' the case 
records, the roentgenograms and the microscopic 
slides of the entire group of cured lesions, but 
the present emergency' interrupted the study, 
with only' 47 cases of fatal osteogenic sarcoma 
reviewed. 

They' present two tables which give the classi- 
fication of the Registry' of Bone Sarcoma for 
1923 and for 1939 and suggest a modification, 
as follows: 


Malignant 

Osteo- (o) Osteosarcoma 
genic (6) Chondrosarcoma 
series (c) Fibrosarcoma 


1 Osteogenic 
j sarcoma 


Benign 

Osteoma 

Chondroma 


Several illustrative photomicrographs are shown. 


[Ed. Note. — ^These authors have again intro- 
duced the term "osteosarcoma,” which had been 
discarded in recent years by the Registry' and 
other authorities, and have employed it to signify 
sarcoma characterized by production of bone. 
They employ' “osteogenic sarcoma” as a generic 


1S2. MacDonald, I., and Budd, J. W.: Osteogenic 
Sarcoma; I. A Modified Nomenclature and a Review 
of Its Five Year Cures, Surg., Gynec. & Obst. 77:413- 


421 (Oct.t 1943. 


tion of new bone. 

Chondrosarcoma ; Lichtenstein and 
present a discussion of chondrosarcoma of bo-- 
In comparison with osteogenic sarcoma, ciO’ 
drosarcoma is less common, appears at a 3^^ 
age and is slower to metastasize to the 
In the former the basic proliferating 
tissue merges directly' into neoplastic osteoi 
sue and bone, although cartilage may be 
In the latter the basic proliferating tissue is ^ 
fledged cartilage, although the matri-'i 
come calcified and ossified. Early chon 
coma may' be diagnosed microscopica") ' . , 
definite signs of malignant growth are loo t 
carefully. They are (I) many' cells I'll 

nuclei, (2) more than an occasional ce 

two such nuclei and (3) giant carti ^ge^, 
with large single or multiple nuclei or n it ' c 


1S3. Luck, J. V. : A Correlation of 
and Pathological Changes in Ossifying and 
Primao' Osteogenic Neoplasms, Radiolog) 
(March) 1943. 

184. Pomeranz, >.f. M.: The Roentgenograpn;-^ p. 
nosis of Osteogenic Sarcoma, Bull. Hosp. 


:3-ll (April) 1943. 

183. Lichtenstein, L., and 
arcoma of Bone, .■\m. J. Path. I9:a:3-— 
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chroinaiiii. It can often be proved tliat a 
ondrosarconia has developed from a benign 
sion. either an enchondronia or an osteocarti- 
ginous exostosis (osteochondroma). In tlicir 
.per they present studies of cases, photograjihs 
gross lesions and roentgenograms and micro- 
opic views of 10 central and 5 peripheral chon- 
osarcomas. Chondrosarcoma spreads late, and 
•ten it does spread it is usually via the venous 
annels by intravascular growth and extension, 
diougli it often gives rise to parenchymal meta- 
itic growths, usually onl\- to the lungs. In 
termining the malignancy of a chondroma, at- 
ation should be paid to regions which arc 
able and not heavily ossified or calcified. Since 
11 division in chondrosarcoma tends to be ami- 
tic, search for mitotic figures is not extremely 
iportant. Roentgenologic signs of malignancy 
an enchondroma are an irregularly mottled 
d calcified shadow in the interior of the bone 
d a fuzzy area of localized destruction of tlic 
rtex. IMalignant changes in an osteochon- 
oma are indicated by a dense, blotchy appear- 
ce, usually with ragged, irregular, dense streaks 
tending away from the lesion. Radical surgical 
;atment is recommended ; irradiation is not. 
Osteoclastoma. — Brailsford considers the 
iatment of osteoclastoma to be primarily roent- 
n irradiation. He believes that biopsy is not 
•cessar}*, since the diagnosis can be made by 
entgenography. He suggests that roentgen 
erapy be given before amputation, if amputa- 
m is deemed necessary. 

Seuxoma of Patella. — Bowen reports an un- 
ual case of primary tumor of the patella. At 
cropsy the tumor was classified as a sarcoma, 
d the author believes that it might have de- 
loped from a giant cell tumor. 

Primary Malignant Tumor of Bone . — Shallow, 
iker and Fry analyze data on 53 cases of 
imary malignant tumor of bone observed at 
s Jefferson Medical College Hospital over 
-enty years. This series consisted of 43 cases 
osteogenic sarcoma, 4 of Ewing’s sarcoma, 
of multiple mr'eloma and 1 each of adaman- 
loma, liposarcoma and probably malignant giant 
■11 tumor. In 6 (18.7 per cent) of the 33 cases 
• osteogenic sarcoma in which adequate opera- 
in could be performed the patients survived 

186. Brailsford. J. F. : Treatment of Osteoclastoma, 
ncet 1:776-777 (June 19) 1943. 

, ■ 187. Bowen, F. H. : Sarcoma of the Patella; Report 
a Case, J. Florida M. A. 30:20-22 (Jul.v) 1943. 

' ISS. Shallow, T. A. ; Raker, N., and Fr>-, K. : Pri- 
iry Malijrnant Tumors of Bone with Special Reference 
/.’. Osteogenic Sarcoma, J. Intemat. Coll. Surgeons 6: 

' : -98 (March-.April) 1943. 


five years ; amputation was the most frequent 
type of treatment employed ; roentgen and radium 
therap}- and Coley’s to.xins (a mixture of ery- 
sipelas and Bacillus prodigiosus toxins) were also 
employed, with or without surgical treatment ; in 
18 cases amputation alone was performed. In 
8 cases in which the patients lived, the longest 
period of survival was twelve and a half years. 
A brief history of these cases is presented. 

All 4 of the patients who had Ewing’s sarcoma 
died. One of them died postoperative!}-, and in 
3 metastasis developed, resulting in death. One 
patient who had adamantinoma had noticed the 
lesion after trauma to the tibia. Amputation was 
performed on this patient, and death occurred 
twent\--two months following the onset of s}Tnp- 
loms. Sixteen cases of giant cell tumor were 
studied, in which treatment was varied and con- 
sisted of operation, roentgen therapy or a com- 
bination of operation and roentgen therapy. In 
1 of these cases the tumor was considered malig- 
nant and astragalectomy was performed; the 
patient was living seven years later. 

The authors found a high incidence of trauma 
and believe it “seems to play some role in the 
genesis of bone tumors.’’ They stress the danger 
of diagnostic biopsy and believe arteriography a 
great diagnostic aid, quoting Inclan. They be- 
lieve that when amputation is indicated it should 
be performed at the “earliest optimum time, 
rather than as soon as the diagnosis has been 
made.” 

[Ed. Note. — The difficulties in attempting to 
arrive at definite scientific conclusions from a 
study of a limited number of cases of tumors of 
various types is obvious.] 

Osteogenic Sarcoma of the Vertebrae Secon- 
dary to Paget’s Disease . — Campbell and Whit- 
field present data on 3 cases of osteogenic 
sarcoma of the vertebrae in patients suffering 
from Paget’s disease. In all 3 cases the condition 
was characterized by increasingly severe back- 
ache of short duration with neurologic changes 
in the lower part of the trunk and in the ex- 
tremities. Careful search of the literature by 
the authors revealed but 3 cases of sarcoma of 
the vertebrae. In all of these there was involve- 
ment of other bones, so that it was difficult to 
determine the primary- lesion. On the other 
hand, their search revealed an incidence of 
osteogenic sarcoma of various bones in Paget's 
disease of 7.5 to 14 per cent, according to differ- 

1S9. Campbell, E., and Whitfield, R. D. : Osteogenic 
Sarcoma of 5’ertcbrae Secondary' to Paget’s Disease: 
Report of Three Cases with Compression of Spinal Cord 
and Cauda Equina, New York State T. Med. 43:931-938 
(May IS) 1943. 
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ent autliors. Radiation or surgical treatment of 
such tumors produces little or no improvement. 
In 2 cases in this series the patients underwent 
operation and died four or five months later. 
In the other case the patient refused operation 
and died four months after the onset of symp- 
toms. 

Aneurysm Simulating Malignant Tumor . — 
Kirshbaum and Kraft present data on an 
unusual aneurj^sm which simulated a malignant 
tumor of bone in that there was destruction of 
the upper portion of the fibula b}' pressure from 
the aneurj^sm of the tibial arteiy' and tumefac- 
tion of the soft tissue. The correct diagnosis 
was made at necropsy. The clinical and roent- 
genologic diagnosis was osteolytic sarcoma of 
the fibula. 

Development oj Bone in Relation to Forma- 
tion of Neoplasms . — Haldeman presents a 

paper on the development of bone in relation 
to the formation of neoplasms. He reiterates 
the findings of Geschickter and Copeland and 
gives their classification of tumors of bone. A 
discussion by Bromer includes the part trauma 
pla 3 ^s in the genesis of periosteal and osseous 
tumors. 

Multiple Myeloma . — Toth and Winterman- 
tel rgHew the general features of solitar)' 
myeloma and give data on a case of an apparent 
solitary myeloma of the right pubic bone with 
local expansion and subsequent generalization. 
Histologically it ^yas a plasma cell type of mye- 
loma. There was improvement following roent- 
gen therap}’’, contrary to the general opinion as 
to the value of roentgen therapy for this con- 
dition. 

Metastatic Tumors . — ^Koenig and Culver’’’ 
discuss the value of roentgen therap}”^ for car- 
cinomatous metastasis to bone and believe that 
surgeons and clinicians lack enthusiasm for the 
use of roentgen therapy when a patient manifests 
metastasis to bone. The results obtained are 
alleviation of pain, improvement of general con- 

190. Kirshbaum, J. D., and Kraft, G. L. : Traumatic 
Arteriosclerotic Aneurj-sm of the Tibial Arterj' Simu- 
lating an Osteogenic Sarcoma of the Fibula: Case 
Report, Ann. Surg. 117:793-797 (ifayl 1943. 

191. Haldeman. K. O.: Development of Bone in Rela- 
tion to the Formation of Neoplasms, Radiology 40:247- 
251 (March) 1943. 

192. Toth, B. J., and Wintermantel, J. A.: An 
Apparently Solitary iMyeloma of Bone with Subsequent 
Generalization : Favorable Response to Irradiation with 
Unusual Reactions, Radiology 41:472-47/ (Nov.) 1943. 

193. Koenig. E. C., and Culver, G. J.: The Value 
of Roentgen Therapy in Carcinomatous .Metastases to 
Bone, Radiologv- 41:38-41 (July) 1943. 


dition, prolongation of life and regression of 
lesion. 

Cleveland and Knox present a case of 
lateral carcinoma of the adrenal corte.x it 
metastasis to the iliac bone in a man aged 
who complained of pain in the right hip tr 
extension into the leg. The pain had follow 
an injury which had occurred six months befc: 
There had been loss of weight. A punch biop 
had been done and a diagnosis of tumor asi 
The roentgenograms revealed a destructive lesc 
of the right iliac bone ; the pulmonan' fields va 
clear. In an exploratory' operation tissue wr 
removed from the iliac crest; frozen sectic 
were examined and reported as probable -ss" 
coma. A high temperature developed; however 
no bleeding from the wound occurred. H- 
patient was treated for shock. He ramm 
unconscious until death occurred, on the seccr: 
postoperative day'. 

K^ecropsy' showed the following picture; 
adrenals were both practically destroyed a'- 
had been replaced by thinty encapsulated tvsr-' 
masses, the right being 7 by 7 by' 5 cm. andt ’ 
left slightly smaller. They were entirely df- 
tinct from the kidney's and adjacent fat. R 
anterior part of the right iliac bone the heir - 
rhagic cavity formed by' the removal of fi'i-' 
for biopsy was found filled with blood ciw 
The adjacent bone was soft, friable and obviot'; 
infiltrated by tumor over an area 4 by 6 
Outside the bone large, soft lobulated nu-'-' 
of tunior extended down through the gbdo 
medius muscle. Here the growth was 
opaque and homogeneous except for a few bca'^ 
rhagic regions. The diagnosis was bihff" 
adrenal carcinoma ; metastasis to the riglit i - 
bone and adjacent muscles ; adenoma of the np 
kidney', and bronchopneumonia. ^ 

The authors also present a review ft ' 
literature. They' give a summary or 
reported. In these 49 cases IS of ; 

occurred in men, 23 in women and S in c . , 
In 5 cases the tumors were bilateral. | 

these 49 cases the authors were reasonab '^^ _ ■ 
tain of the site of origin ; 14 tumors bar ^ ^ 
primary' on the right side and 26 on t ; 

They state that the prognosis is poor; the n- , , . 
metastasizes by' way' of the blood strea”’ ^ , 

grows rapidly'. There is a high morta ' *1. 
following operation. Of a total of 40 
wlio underwent operation, 50 per ^-..y ' 

shortly thereafter, usually within 
hours. Metastasis, as shown by 18 neer , 

194. Cleveland. M., and Knox, L. C.; c' ' 

cinoma of the .Adrenal Cortex with 
Iliac Bone. Arch. Surp. 47:192-202 (Anf-l ' 
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nirrccl most frequently in tlie lungs, liver and 
npli nodes. 

Touiney discusses metastatic malignant le- 
•ns of the spinal column and reviews data on 
patients seen at the Lahcy Clinic from 1936 
1940 with rocntgcnographic evidence of metas- 
■is. Spinal metastasis was twice as prevalent 
tong female as among male patients; it was 
ually the result of carcinoma of the breast 
prostate, other sources being unusual. He he- 
ves that roentgcnographic examination should 
performed in all cases in which the patient 
s pain in the hack and that roentgen therapy 
ould be employed if there 'is clinical spinal 
itastasis. even when the roentgenograms are 
ported normal. He believes that roentgen 
jrapy is the most valuable treatment and that 
suits following the use of cobra venom have 
en disappointing. Chordotomy and subarach- 
id injection of alcohol are valuable in cases in 
lich the patient has intractable pain. Orchi- 
tomy is of value in treating carcinoma of the 
ostate. Braces, salicylates, codeine and, in 
ses in which the disease has reached the later 
iges, dihydromorphinone hj-drochloride are 
Ipful adjuvants. 

Sinberg reports an interesting case of 
etastasis to a metacarpal bone from a carci- 
>ma of the testicle. The destructive lesion was 
uated in the fourth metacarpal bone of a man 
• years of age. The roentgenographic diag;- 
)sis was a malignant lesion, and several 
•.thologists reported that the tissue showed 
wing’s sarcoma. There was regression of the 
mor with roentgen therap}-. but later a tumor 
the left testicle was discovered, and orchiec- 
my was performed. On comparison, the tissue 
om the metacarpal bone and from the testicle 
as identical, and a diagnosis of carcinoma was 
ade. Still later a mass developed iii the right 
cilia, which showed regression following roent- 
;n therapy. 

Epidermoid Carcinoma of the Tibia. — Kraft’®" 
;ports data on 2 interesting cases of epidermoid 
ircinoma of the tibia with pathologic fractures, 
mputation was performed with the limb under 
'.frigeration anesthesia. One lesion arose from 
chronic ulcer and one from a fistula or an 
5seous sinus. In his review of the literature 

195. Tourney, J. W. : Metastatic Malignancy of the 
pine, J. Bone & Joint Surg. 25:292-305 (April) 1943. 

196. Sinberg, S. E. : Metastasis to a Metacarpal Bone 
: om a Carcinoma of the Testicle, Bull. Hosp. Joint Dis. 

: 31-35 f.\pril) 1943. 

197. Kraft, E. : Epidermoid Carcinoma of the Tibia: 

' eport of Two Cases, Am. J. Roentgenol. 50:602-608 

\'ov.) 1943. 


he found the tibia the most frequent location of 
this lesion. Ulcer carcinoma occurs most fre- 
quently among women, while fistulous carcinoma 
is observed most frequentl)^ in men of advanced 
age and in persons with ^)steomyelitis of thirt}- 
to forty years' duration. He believes that am- 
putation usually is indicated and that the prog- 
nosis is favorable. He refers to an article by 
Dockerty and Meyerding in which they discuss 
adamantinoma and conclude: 

The fact tliat adamantinoma is closely related to the 
epidermoid carcinoma finds further corroboration in 
the following common characteristics: (1) Long history 
of chronic irritation with episodes of either initial or 
aggravating trauma. (2) Sites of predilection in the 
tibia, jaw bones and skull. (3) Development in a bone 
cyst or osseous sinus. (4) Tendency to remain localized 
and absence of distant metastases in most cases. 

Comments and Queries on Primary Benign 
and Malignant Tumors of Bone. — Meyerding 
presents his classification of lesions simulating 
neoplasms and true neoplasms of bone. He 
further lays emphasis on the value of the ma- 
terial accumulated b}^ the Registry^ of Bone Sar- 
coma of the American College of Surgeons and 
by the larger medical centers. Conclusions of 
real value can be drawn onlj- from records which 
provide facts concerning the historj' and the 
clinical and laboratory' findings together tHth the 
surgical, microscopic and postoperative data and 
which contain all the essential information. He 
appreciates the value of clinical and roentgeno- 
logic findings and states that experience has 
shown that the correct diagnosis and the graHty 
of the prognosis may not be recognized in some 
cases from these findings alone. In spite of the 
surgeon’s and the pathologist’s best efforts erro- 
neous diagnosis may be made and the true 
nature of the lesion not discovered until death 
and necropsy. The close cooperation of the 
ply'sicians in the various fields of medicine, in 
surgery' and in the laboratory' is necessary' in 
arriving at an accurate diagnosis and in giving 
the patient maximal benefit. The bulk of the 
paper is concerned with a series of questions 
and answers. Frank replies are given, and the 
factors that influence the diagnosis and the prog- 
nosis and the value of various forms of treat- 
ment of turriors of bone are discussed. Seven 
illustrative cases with roentgenograms are pre- 
sented. 

Diagnosis in Primary Tumors of Bone . — 
Carrell emphasizes the necessity of the routine 
examination : complete history of illness, ade- 

198. Meyerding, H- W. : Comments and Queries on 
Priraarj- Benign and Malignant Tumors of Bone, S. 
Clin. North America 23:1012-1029 (Aug.) 1943. 

199. Carrell, W. B.: Diagnosis in Primary Bone 
Tumors, Texas State J. Med. 39:289-290 (Sept.) 1943. 
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quate roentgenograms, laboratory studies and 
biopsj'. He feels that biopsy should be per- 
formed by a pathologist who is interested in 
tumors and is equipped to make his report from 
frozen sections. No harmful effects have been 
observed in cases in which operation is delayed 
after biopsy' so that the entire specimen may be 
studied, if such a procedure is deemed advisable. 

He presents data on 3 cases. 

Treatment. — Coley discusses indications for 
surgical treatment of tumors of bone. He be- 
lieves that surgical treatment should be primarily 
conserx’ative for the following benign lesions: 

(1) solitarj' osteitis fibrosa cystica; (2) giant 
cell tumors in accessible locations, for which 
roentgen therapy is not preferred bj'’ this author ; 

(3) osteochondroma; (4) central chondroma, 
whicli tends to recur and to become malignant. She discusses diferential diagnosis on the 63-s 
lesions in the phalanges being exceptions, and of chemical findings, 

(5) mjTcoma and xanthoma. 


limitation of this form of treatment. He give 
data on 4 cases and concludes : “Irradiatic: 
therapy, although it seldom produces a complt*. 
cure, plays a very important role in the treat 
ment of bone tumors, particularly those arisiq 
from the bone marrow and the lymphatic sjs- 
tern.” 

Role of the Chemical Laboratory in DiagnoA 
of Neoplastic Disease of Bone. — ^Woodard'' 
presents a review of the procedures for and fc 
normal values of common laboratory tests nsfd 
in diagnosis of tumors of bone and non-neop!asfe 
diseases which may be confused with them. Tie 
procedures include determination of serum cal- 
cium, phosphorus (inorganic), protein and adl 
and alkaline serum phosphatase ; a arinary tc-t 
for Bence Jones protein, and the Sulkowitch t«‘- 


Conservative sur 
gical treatment is occasional!}’’ justifiable for the 
folloufing growths : ( 1 ) parosteal osteogenic sar- 
coma or sarcoma beginning in osteochondroma ; 
(2) tumors of the scapula of low grade malig- 
nancy, and (3) tumors involving a metacarpal 
bone or a phalanx in the hand or foot. Radical 
surgical treatment is advisable for malignant 
lesions. Amputation or disarticulation should 
be performed early, before metastasis has oc- 
curred. He believes that histologic proof by 
aspiration biopsy should be obtained first and 
that presurgical roentgen therapy is justifiable 
only when permission for amputation has not 
been given. Amputation for osteogenic sarcoma 
proximal to involved bone is advisable except 
when the lesion is located in the femur. He 
states that there rvere no five year cures in those 
cases in which there was involvement of the 


Experimental Study of the Effect of Esirogti:. 
— Miller, Orr and Pybus preknt a report n 
the effect of estrogen (estrone) on the skelelra 
of the mouse, with particular reference to tU 
Newcastle bone tumor (NBT) strain. As J 
result of a sex difference in the incidence a 
spontaneous tumors of bone in the NBT stn'- 
(more in females than in males) estrone ii-' 
administered to mice of this strain and to 
of three other strains with a low incidew^ f- 
bone tumors. Bones of the hindlimbs of n-"' 
treated NBT females showed, in general, qc.- 
escent h}'perp]asia, this being absent if oopliort^ 
tomy had been done at an early age. Jmp!an|' 
tion of massii’e doses of estrone into vot!’? 
NBT males caused intense osteoclastic aot"’’'' 
with some formation of bone; similar chango^ 
but less complete, occurred in adult males, 
smaller doses of estrone there were correspO"' 


upper part of the femur and believes that an ingly less changes and more production of R''- 


ivel'' 


occurred in young males of other strains 
indicates some resistance to estrone. 


amputation through the upper portion of the thigh Similar changes, but much less quantiia 

is indicated and justifiable when there is involve- J : efrmns. ‘■- 

ment of the lorver part of the femur. Further- 
more, he advocates interscapulothoracic disar- 
ticulation in those cases in which a tumor is 
located in the upper part of the humerus. He 
states that the prognosis for endotheliorna is 

poor; Coley's mixed ei^’sipelas and B prodigiosus 

toxins may help. Reticulum cell sarcoma of bone 
is radiosensitive, and perhaps immediate ampu- 
tation is not necessaiy. Liposarcomas are some- 
what radiosensitive, although amputation is 


necessary. . • r ^ 

Martin presents a discussion of roentgen 

treatment of tumors of bone and recognizes the 


200. Coley. B. L.: Indications for Sm-ger>- in Bone 
Tumors, Texas State J. Med. 39:290-29 j (Sept) 1943. 

201. Martin, C. L.: X-Ray Treatment of Bone 
Tiimors, Te-xas State J. ^^ed. 39:285-288 (Sept.) 1943. 


The >■■■ 

duced lesions were reversible. AdininiAc^^‘^ 
of estrone did not in itself give rise to 
but estrone is thought to be an adjuvant - 
when the determining factor or factors 
present. 

[Ed. Note.— -The grade of malignancy^ 
important factor in determining . 

and treatment of tumors of bone. 
obvious need for more trained patliologi-.- 

202. Woodard, H. Q.: Role of the 

oraton' in Diafrnosis of Neoplastic Disease 
Arch.'Surg. 47:368-383 (Oct.) 1943. p. C 

203. fifiller, E. W.; Orr. J. W., and 
The Effect of Estrone on the .^fousc 
Particular Reference to the Xc'vea'tic 
fXBT) Strain, J. Path. & Bacf. S5:]a'->- 
1943. 
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lave made a special study of the interpretation 
)f malignant lesions of bone. The ev<ahiation of 
•arious methods of treatment should be corre- 
ated with the grade of malignanc}’ (Broders). 
do not believe that the results of treatment can 


be scientifically appraised unless the exact type 
and grade of malignancv have been determined 
in each case. The expert pathologist's opinion 
of the grade of malignancy in such instances is 
of the greatest aid to the surgeon.] 


VI. CONDITION'S INVOLVING THE SHOULDER, NECK AND JAW 
rRF-r.\RFJ) CV JOHN C. Kunxs, .M.D., BOSTON 


Pathologic Conditions of the Shoulder . — In 
943 there were a number of papers which in- 
■reased knowledge of the pathologic features of 
ertain lesions about the shoulder. 

Wilson reviews the pathologic conditions of 
he tendinous attachments about the shoulder, 
larticularly calcification and degeneration of the 
endons. This paper gives a complete bibli- 
igraphy. 

\^'ilson and Duft.^”^ in a later paper, studied 
he gross and microscopic pathologic features of 
loth shoulders in 90 adult bodies at autopsy and 
n 35 cadavers in the dissection room. All but 17 
jf the bodies were over 30 years of age. Com- 
ilete rupture of the supraspinatus tendon was 
ound in 9 of 34 cadavers. In the entire group, 
he incidence of complete rupture was 22.2 per 
rent with an average age of 65 years. They 
ound that the frequency of rupture increased 
vith age. A tear of the innermost fibers which 
ncluded the joint capsule gave an apparent in- 
rrease in the length of the tendon. A rupture of 
he tendon of the long head of the biceps muscle 
occurred in 7.4 per cent of the bodies. It fre- 
juently follows a rupture of the supraspinatus 
rendon. They believe that weakening of the 
mpraspinatus tendon always precedes the rup- 
ure; a normal tendon does not rupture. Various 
iegenerative lesions are described, which showed 
listologically alteration in the structure of the 
endon, change in staining qualities, increase in 
he number of arterioles and alteration at the in- 
sertion of the tendon. The authors suggest that 
;hese degenerative changes are related to age and 
:o injuries and occur in all parts of the body. 

Lippmann studied the pathologic changes 
in 12 “typical” cases of frozen shoulder at oper- 
ition. He offers evidence to show that the chief 
esion in so-called “periarthritis” of the shoulder 

204. Wilson, C. L. : Lesions of Supraspinatus Ten- 
' ion : Degeneration, Rupture and Calcification, Arch. 

3urg. 46:307-325 (March) 1943. 

205. Wilson, C. L., and Duff, G. L. : Pathologic 
'Study of Degeneration and Rupture of the Supra- 

;pinatus Tendon, Arch. Surg. 47:121-135 (Aug.) 1943. 

206. Lippmann, R. K. : Frozen Shoulder ; Peri- 
arthritis; Bicipital Tenosa-novitis, Arch. Surg. 47:283- 
■,’96 (Sept.) 1943. 


is a bicipital tenosynovitis. This he believes to 
he the most common ailment in the region of the 
shoulder. The sheath of the long head of the 
biceps muscle is not a true sheath, in that it is 
closed only at one end, nor does the biceps tendo'n 
slide in its sheath. The greatest movement of the 
biceps tendon occurs in external rotation. The 
common cause of frozen shoulder or periarthritis 
is an inflammation in this sheath. When the in- 
flammation subsides the tendon becomes fixed to 
the surrounding tissues, and pain subsides. The 
author found tenosynovitis of the tendon of the 
long head of the biceps muscle in every patient 
who was operated on. He believes that surgical 
operation is justifiable during the acute stage to 
obliterate the tendon sheath mechanism. To 
accomplish this the tendon should be sutured to 
the lesser tuberosit}', with the arm in abduction 
and external rotation. Manipulation is not bene- 
ficial. Rest is suggested as the best treatment, 
since s}-mptoms disappear if the tendon becomes 
fixed. The disabilit}- never recurs. 

In the treatment of inflammation of the subdel- 
toid bursa, Brewer and Zink suggest roentgen 
therapy as the best treatment of acute subdeltoid 
bursitis. A single dose of 300 r may suffice to re- 
lieve symptoms. This dose may be repeated if 
necessary in seven to ten days. Often there is an 
aggravation of pain for eight to twenty-four 
hours following radiation. The residual tender- 
ness disappears in a few days. Of 14 patients 11 
were completely relieved and returned to work in 
fortj'-eight hours. Radiation therap}' was less 
effective for chronic bursitis. Onlj' 30 per cent 
of the patients with chronic bursitis received 
benefit from the treatment. When no improve- 
ment occurs in fortj'-eight hours, the authors be- 
lieve that operative treatment should he con- 
sidered. The experience of Harris -'’® is similar. 
He reports the results of treatment of 40 patients 
with acute subdeltoid bursitis with roentgen rays. 
Three or four treatments of 250 r were given 
dail}-. Relief of pain occurred in twenh'-four to 

207. Brewer, A. A., and Zink, O. C. : Radiation 
Treatment of Acute Subdeltoid Bursitis, T. A. -A. 
122:800-801 (July 17) 1943. 

208. Harris, J. H. : Roentgen Treatment of Acute 
Bursitis of Shoulder, Pennsylvania M. J. 46:683-684 
(April) 1943. 
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ttnXT in about bed ten days after operation, when physical 

r p ' , . therapy' is begun. Ninety-one per cent of fk 

liiD. AOTE. ivoentgen tiierapy for acute bur- patients were cured by this operation. Five 
sitis IS iisetu!, but in my experience this fonn of patients had dislocations subsequent to the oper- 
tberapy aJone brings relief of symptoms in only ation. Three of these were subject to epiiepiv 
about a tliird of the patients treated. It must fre- and in 2 the tendon was too short. If the dislfr 
qnently I)e supplemented by other forms of cation is going to recur, it will take place vvithin 
therapy.] one y'car of operation. 

Lapidus reports the results of infiltration Other Conditions About the Shouldcr.-C 

therapy m o4 patients with tendinitis with calci- penheimer =“ believes that arthritis of the aci 

cation. His technic was as follows : The tender mioclavicular joint is fairly common. It 

spot o\er the tendon of the long head of the bi- demonstrated most easily in roentgenograf 

ceps brachii muscle was infiltrated with 10 to 20 showing anteroposterior views, with the patie 
cc. of a 1 per cent solution of procaine hydro- upright and holding the shoulder back. Tf 
chloride. The surrounding area was then infil- symptoms are indistinguishable from those < 
trated vvith 30 to 60 cc. of warm isotonic solution other lesions in this region. Roentgen therapj 
of sodium chloride after a roentgenogram showed in small doses, is an effective method of treat 
that the needle was in the area of calcification, ment. 


This method vras used chiefly' for tendinitis in 
the shoulder, but the author found it useful in 
other regions where inflammation of the tendon 
was present. Treatment was followed by relief 
of pain in twenty'-four hours usually. After 
treatment there was gradual disappearance of the 
deposit. In cases in which there were adhe.sions 
or a “frozen shoulder,” infiltration was of no 
value. It was also of questionable value for 
long-standing tendinitis. 

Dislocation of the Shoulder . — Hale believes 
that most dislocations of the shoulder can be re- 
duced by bringing the arm over the head with 
traction parallel to the long axis of the body'. 
Anesthesia is not usually necessary. For a short 
time after reduction a cuff is worn about the 
elbow to prevent wide abduction of the arm. 

h'lay' reports the use of the Nicola operation 
in 3 cases of posterior dislocation of the humeral 
head. The procedure vvas successful in 2 of 
them. In the other the proximal end of the long 
head of the biceps muscle became stretched. The 
redislocation was repaired by a fascial sling. 

A review of the tenosuspension operation for 
recurrent dislocation of the shoulder is presented 
by Henderson.='= Fifty-five operations were per- 
formed on 51 patients. The peroneus longus 
tendon is split, and half of the tendon is removed 
for the tenosuspension. The patients remain in 

209. Lapidus. P. W.: Infiltration Therapy of Acute 
Tendinitis with Calcification, Surg., Gj-nec, & ObsL 


[Ed. Note. — Evidence of arthritic involve 
ment of this joint is frequently seen in roenfgene 
grams. Symptoms are not often found. In moji 
instances it is merely' incidental.] 

Mazet reports 2 cases in which a Kirsc/inff 
wire migrated from the shoulder region into 
lung. In the first case it followed the insertW'’ 
of two Kirschner wires for tlie repair of 
acromioclavicular dislocation. Three monft' 
later the wire had become embedded in the 
lobe of the right lung. There were no syaiph^^' 
The wires were removed, and there *'■ 
sequelae. In the second case a shoulder 
alyzed from poiiomy'elitis was fused and 
Kirschner wires were drilled through the 
eral head into the glenoid. Two months »’'■ 
two w'ires were removed. The third wire 
migrated into the thoracic cavity'. It was r 
moved without complication. The author a 
vises using a stop or a nut on Kirschner wire.- 
prevent migration. _ _ . . 

Forty-six cases of localized neuritis o 
shoulder girdle are reported by 
which he observed while serving as nie • ' 
officer with the troops in the Middle East. 

26 the neuritis was associated with ''“^1 
afebrile conditions. In 20 it developed w ” 
patient was in the field. Sharpy pains in , 
shoulder were the first symptom in 4 «. . 

ness in muscles followed in four to nvo 
This weakness was followed by 
none of the cases did complete recovery 


76:715-725 (June) 1943. 

210. Hale, K.: French Method of Reducing Sub- 
luxation of the Shoulder, Ohio State 5f. J. 39:1006- 
1007 (Nov.) 1943. 

211. 3fay, H.: Nicola Operation for Posterior Sub- 
acromial Dislocation of the Humerus, J. Bone & Joint 
Surg. 25:7S-S4 (Jan.) 194o. 

212. Henderson, M. S. : Tenosuspension Operation 
for Recurrent or Hahitual Dislocation of the Shoulder. 
S. Clin. North .America 23:927-945 (.Aug.) 1943. 


213. Oppenheimer, A.: Arthritis 

or Joint, J. Bone & Joint Surg. 25:86"-'-' 

W3. v.;- 

214. Mazet, R.. Jr.: Migration of hirwti- • 

T iirter‘ TicDOrt ' 


cr Girdle: A Report of ’ 

1. E. F, I.ancct 2:5.12-535 (Od. 30) ml 
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riic scrratus anterior muscle was involved in 
54 cases, tlie spinatus muscles in 24, the deltoid 
nuscle in 17 and the trapezius muscle in 11. 
Dther muscles were rarely involved. The nerve 
esion was peripheral. Various forms of treat- 
nent were employed without success. The cause 
if the neuritis was unknown. 

Dynes observed 2 patients in whom sub- 
xromial bursitis developed after the onset of dis- 
•ase of the nervous system without trauma. The 
irst patient was suffering from hemiplegia and 
he second from Parkinson’s disease. Response 
o treatment of the bursitis was slow, and full 
ecoven,' did not occur. 

The Neck . — Semmes and Murphey report 
cases of unilateral rupture of the sixth cervical 
itcrvertebral disk with compression of the sev- 
nth cervical nerve root. Three of the patients 
•ere men, and 1 was a woman. The duration 
f svmptoms varied from three weeks to seven 
ears. There was a histor}’ of numerous catches 
1 the neck preceding pain along the seventh 
ervical nerve, difficulty in breathing and muscu- 
ir spasm in the neck. There was tenderness 
ver the root of the seventh cervical ner\-e. 
Roentgenograms showed straightening of the 
ervical portion of the spine. In 1 patient there 
•ere narrowing of the inteiwertebral foramen 
nd lipping. No contrast medium was used in 
le roentgenograpliic studies. Operation was 
erformed, with the area under local anesthesia, 
he protruded disk was small. The total pro- 
lin content of the spinal fluid was increased in 
patients. Three patients were operated on ; 
were completely relieved, and 1 had slight per- 
stent pain but was improving with physical 
lerapy. The authors believe that the diagnosis 
' this condition is often missed and that it is 
infused with osteoarthritis. They do not think 
lat osteoarthritis produces symptoms in the 
;rve roots. 

A critical discussion of the various hypotheses 
- ' the mechanisms causing infringement on cer- 
eal nerve roots is given by Hanflig.-^® Methods 
diagnosis are described. He outlines his 
.ethod of traction, maintained with 5 or 
I pounds’ (2.3 or 4.5 Kg.) weight on the cervi- 

• d portion of the spine. 

216. Dj-nes, J. B. : Subacromial Bursitis .Associated 
ith Diseases of the Nervous System, Lahey Clin. Bull. 
. 124-127 (April) 1943. 

• 217. Semmes, R. E., and Murphey, F. : Syndrome of 
nilateral Rupture of Sixth Cervical Interr’ertebral 
iisk. with Compression of Seventh Cervical Nerve 

■ 'oot, J. -A. M. A. 121:1209-1214 (April 10) 1943. 

218. Hanflig, S. S.: Pain in the Shoulder Girdle, 

, rm and Precordium Due to Foraminal Compression 
Nerve Roots, .Arch. Surg. 46:632-663 (May) 1943. 


Two patients with atlantoaxial dislocation are 
described by Bull.-*® The first patient was a 60 
year old laborer, who complained of difficulty in 
using his arms and inability to walk following an 
electric shock one month before. Roentgeno- 
grams showed an anterior dislocation of the atlas 
on the axis with fracture of the odontoid peg. 
Traction was applied to the neck, after which a 
Thomas neck splint was used. S3-mptoms were 
partiall}' relieved, but improvement was lost 
when the splint was discarded. The other pa- 
tient was unable to use his arms and legs. There 
was dislocation of the axis on the atlas but no 
fracture of the odontoid peg. No treatment was 
given. 

Intermittem, compression of the subclavian 
artery and vein betrveen the clavicle and the first 
rib was found in 3 patients b}- Falconer and 
Weddell.®®® These patients were examined to 
determine the effects of postural maneuvers of 
the shoulder girdle on the pulse. Backward and 
downward bracing of the shoulders obliterated 
the pulse readily. The authors found that the 
pulse in the subclavin vessels could be obliterated 
hy such maneuvers in many normal persons. 
Sj'mptoms arose only when compression took 
place easil)'. This disabilitj' was differentiated 
from the scalenus anticus syndrome by paralyz- 
ing the scalenus anticus muscle with a local 
anesthetic. A fourth patient was found with 
neurologic symptoms only following such com- 
pression. For patients with the milder symptoms 
remedial exercises to improve the postural tone 
in the muscles of the shoulder girdle were of 
benefit. Those with more severe symptoms re- 
quired operation. This consisted of removal of a 
segment of the offending rib. 

Engel ®®* attempts to apply Bonnevie’s theory, 
that pressure from a cerebrospinal fluid bleb is 
responsible for the development of deformities, 
to the development of undescended scapula. 
Klippel-Feil sjmdrome and symbrachydacn^lia. 
He postulates the escape of cerebrospinal fluid 
through the area membranacea of the fourth ven- 
tricle at the time the limb buds for the upper 
extremities are beginning to appear. From 
pressure of such cerebrospinal blebs, destruction 
or delaj'- in development could result in the limb 
bud and in the spinal column as well. He cites 

219. Bull. G. M. : S 3 ^ndrome of .AtIanto-.A.xiaI Dis- 
location, Qin. Proc. 1:336-345 (Oct.) 1942. 

220. Falconer, M. A., and M'’eddeII, G. ; Costo- 
clavicular Compression of SubcIaWan .Arterv' and \'ein. 
Lancet 2:539-543 (Oct. 30) 1943. 

221. Engel, D. : Etiology of Undescended Scapula 
and Related Syndromes, J. Bone & Joint Surg. 25:613- 
625 (July) 1943. 
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experiments by others in which claw foot, claw 
hand and polydactylism resulted from similar 
pressure. 

[Ed. Note. — This is an interesting and in- 
triguing speculation. Much more work must he 
done to make it a convincing argument.] 

The Jazv . — Brown and ItIcDowell have 
found that Kirschner or stainless steel wires 
drilled through the jaw are helpful in the fixation 
of fractures of the jaw which cannot be held in- 
interdental wiring. This method is particularly 
useful in compound fractures, fractures at the 
angle of the jaw and fractures where there are 
no teeth for wn'ring. Since one wire fixes the 
hones in one plane only, several wires are usually 
required. In their cases the wires were drilled 
into the mandible with a power drill. There 
was little reaction from the wires. Sulfonamide 
drugs were used locally. The bones were alined 
by hand and then fixed with the wires. The 
nerve canal was carefull}- avoided. The patient 
remained in the hospital two to three days. The 
wires were usually removed in three to five 
weeks. 

[Ed. Note (L. D. B.). — The use of internal 
fixation in compound fractures may be disas- 
trous, if the ner\'e canal is not avoided the in- 
volved teeth will be killed. ] 

222. Brown, J. B., and McDowell, F. ; Interna! Wire 
Fixation for Fractures of the Jaw: Preliminary Report, 
Am. T. Orthodontics (Oral Surg. Sect.) 29:86-91 
(Feb.) 1943. 


Smith describes an operation for recurrer 
dislocation of the jaw. A 1 inch (2.5cni.) vertia 
incision is made anterior to the external meats 
of the ear. This leaves little scar. .\ specute 
i.s introduced through this incision and pusbfi 
inward until it touches the tuberculum artioilam 
A 9/64 inch (0.35 cm.) drill is introducea 
through the speculum and directed cephalad at a 
45 degree angle. A bone peg 10/64 inch (Ojz 
cm.) in diameter is then screwed into the pre- 
viously drilled hole and left projecting 1/4 ini 
(0.64 cm.) beyond the tuberculum articulare. 
This acts as a buffer for the cond)’loid proces- 
Temporary weakness of the facial nen-e sox.r 
times occurs. 

The facial bones of 2 men with Paget s dis- 
ease were studied b)- Glickman.--* In 1 pat'^- 
the disease was found in the right nia-xiila orJ 
In the other it was found in the ma-xiiia. if* 
mandible and the palatine bones. The clanjc 
were like those found in other parts of the boj.^ 
in which Paget's disease was present— area; t- 
degeneration, formation and resorption of 
distributed irregularly in close proximit)- to 
other. There was no characteristic picture 
could be identified as Paget's disease. Diagf--'^ 
could be made only by studying all of the chanr- 
in the bone. 

223. Smith, L. D.: Operation for Correefion rif; 
current Dislocation of the Jaw, -'\rch. Surg. •» 

(Jfay) 1943. . „ ... jti- 

224. Glickman, I.: Paget’s Disease m ci,. 

dible and Palate, Am. J. Orthodontics •" 

Sect.) 29:591-607 (Nov.) 1943. 
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FRACTURES ABOUT THE ELBOW IN CHILDREN 
HAROLD B. BOYD, M.D., akd A. RALPH ALTENBERG, M.D. 

MEMPHIS, TESN. 


It is the purpose of this paper to discuss frac- 
res about the elbow joint in children and to 
ve a brief outline of the ^nrious types of frac- 
res, their relative frequency and the method of 
eatment for each ty'pe. 

Fractures involving the elbow joint in children 
e relatively common. In studying the files of 
e Campbell Clinic, we have found that 713 of 
ese fractures have been treated by members of 
e staff in patients 12 3 -ears of age or under, 
aese do not include the fractures treated in the 
rvdce of the John Gaston (City') Hospital, 
ractures involving the elbow joint in children 
ill be discussed in the order of their frequency : 
pracond 3 'lar fractures, condylar fractures, frac- 
res of the neck of the radius, Monteggia frac- 
res, fractures of the olecranon and T-cond 3 dar 
ictures of the lower end of the humerus (table 

Table 1. — Types of Fractures 

!No. of 

Cases Percentage 


pracondylar fractures 465 65.4 

mdylar fractures 180 

•actures of the neck of the radius..* 34 4.7 

^nteggia fractures 16 2.2 

ecranon fractures...***... 12 1.6 

condylar fractures 6 0.S 

Total 713 100.0 


Supracondylar fractures are undoubtedly more 
mmon fhan these data indicate, as most of them 
e treated by the patient’s home physician, while 
large portion of the more complicated fractures, 
pecialty- those requiring surgical treatment, are 
ferred. 

Damage to the nerv'es and blood vessels, which 
equentl}' accompanies fractures about the el- 
iw, is often of more consequence than the frac- 
re itself. For this reason, whether or not the 
!rve and the blood supply to the forearm are 
tact should be ascertained before reduction and 
iserved at regular interv'als during treatment. 

From the Willis C. Campbell Qimc. 

Read in the Section on Orthopedic Surgerj- at the 
netj'-Fourth Annual Session of the American Hedical 
;sociation, Chicago, June 14, 1944. 


Impairment of circulation is indicated mainl}' by 
swelling, cj-anosis and paresthesia or anesthesia 
of the hand and fingers. 

Absence of the radial pulse before reduction is 
usually caused bj- pressure on the brachial arter}' 
at the site of fracture, but it may indicate traimia 
to the brachial arterj' which has resulted in 
thrombosis or severance of this vessel. If the 
radial pulse is absent owing to pressure on the 
brachial artery, the pulse will usuall}- return dur- 
ing reduction of the fracture. If the radial pulse 
is present before but absent after the arm is 
placed in acute flexion, the amount of flexion is 
too great, and the elbow should be extended suf- 
fidentl}- to restore adequate circulation. 

Examination for damage to nerv-es should be 
carried out before and after manipulation of the 
fracture. This is easil}' done, for the median, 
ulnar and radial ners'es have functions which are 
readilj' determined. With paralysis of the me- 
dian nen'e the patient is unable to appose the tip 
of the thumb to the small finger. Paral 3 'sis of 
the ulnar nerve prevents “fanning” of the fingers 
and abduction of the small finger. With involve- 
ment of the radial nerr'e the patient is unable to 
dorsiflex the wrist or to extend the metacarpo- 
phalangeal joints. The sensory distribution in 
the hand of the median, ulnar and radial ner\-es 
is well known and can easih' be tested. Em- 
barrassment to the surgeon is prevented b}' dis- 
covering an}' existing injury to the nerves before 
rather than after the manipulation. 

Volkmann’s contracture is an extreme!}' 
serious complication, which may follow any frac- 
ture about the elbow but which is most com- 
monly seen after supracondylar fractures. This 
condition may be unavoidable and has been re- 
ported secondary to severe swelling of the soft 
tissues in patients who were not treated with 
casts, bandages or any other ty'pe of appliance. 
Volkmann’s contracture can usually be prevented 
by careful obserY-ation of the circulation at reg- 
ular interY-als and prompt release of ai^' con- 
stricting appliance rvhen impairment of circula- 
tion is present. 
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SUPRACONDYLAR FRArtURES 

The most common fracture about the elbow 
joint in children is a supracondylar fracture. 
The youngest patient with a supracondylar frac- 
ture in this series was 14 months of age. These 
fractures have occurred in all age groups up to 
the 12 year limit, which was set arbitrarily for 
this stud}'. Table 2 indicates the incidence ac- 
cording to age of supracondylar fractures, con- 
dylar fractures and fractures of the neck of the 
radius. This table indicates that supracondylar 
fractures occur most frequently between the ages 
of 5 and 8. 

A supracondylar fracture can usually be diag- 
nosed clinically. The diagnosis should always 
be confirmed by roentgenographic examination, 
in order to determine the exact type of fracture. 
This is necessary' to differentiate a supracond}’lar 
fracture from a condylar fracture, as the proper 

Table 2. — Age Incidence of Supracondylar Fractures, 
Condylar Fractures and Fractures of the 
Neck of the Radius 



Supracondylar 

Condylar 

Practures of 


Fractures 

Fractures 

the RAdlal 

Age in 

«G5). 

(ISO), 

Keck (34), 

Tears 

Percentage 

Percentage 

Percentage 

1 


0.C6 

.... 

2 


1.32 

^45 

3 


3.30 

3.45 

4 


7.24 

.... 

5 


15.12 

6.90 

6 


11.82 

6.90 



13.81 

3.45 

8 


8.50 

10.35 

9 


11.83 

10.35 

10 


9.S7 

24.11 

11 


9.87 

13.SO 

12 


6.C0 

1V.24 


100.00 

100.00 

100.00 


treatment of these two types of fracture is en- 
tirety different. The presence or absence of the 
radial pulse should be ascertained and the con- 
dition of the circulation in the hand evaluated. 
A careful examination should be made for dam- 
age to ner\'es. When impairment is present, 
the radial and the median nerve are most often 
involved. The radial nen-e was involved in 2.4 
per cent of the supracondylar fractures of this 
series and the median nerve in 1.5 per cent. The 
ulnar ner\'e was involved in 2 fractures. In^ 1 
of these there was a combined lesion of the radial 
and the ulnar nerve. The neural lesion was tem- 
porary in all but 2 patients, who had involvement 
of the radial nen-e. At operation the radial 
neiwe was found to be severed, and it was 
sutured. One of these patients obtained a good 
result, and we were unable to trace the other. 
The median nerve passes in front of the lower 
end of the humerus between the condyles, while 
the radial nerve passes anterior to the lateral 
condvie. Either may be damaged by forward 


displacement of the proximal fragment. Ik 
the ulnar nerve may be involved, as reporte 
Siris.^ 

In some supracondylar fractures the sv 
ing of the soft tissue is too extensive to pei 
immediate manipulation. In such circumstai 
it is necessary to treat the. patient with someh 
of traction, such as has been described by Dun 
and Hart," or to place the extremity in a p 
terior splint until the swelling subsides s 
ficientty to permit manipulation. If reduction 
postponed because of swelling, any pressure 
the brachial artery should be relieved before ! 
posterior splint is applied. This usually requii 
partial reduction of the fracture, as the swellii 
tends to persist and subsides slowly when lui 
separation of the fragments is present. 

In the vast majority of cases, especially "fe 
the patient is seen wuthin a few hours after tt 
fracture, immediate manipulation can and shon. 
be done. We have found that, in general, tf 
simplest and most satisfactory method of tree! 
ment is manipulation and immobilization fj 
strapping with adhesive tape with the elbow c 
flexion (Jones position). The reduction is 
complished by traction on the forearm and fle-V'- 
of the elbow. At the same time that this mamp-^ 
lation is being carried out, the distal fragment^ 
forced fonvard with the thumb while posleO j 
pressure is applied on the shaft of the hutner- 
with the fingers of the same hand. Latera ^ 
medial displacement of the distal fragmen - 
usually corrected by traction on the J 
Occasionally it is necessary to aline the U' 
fragment with the proximal fragment by 
on the medial or lateral condyle. This ^"p. 
accomplished while traction is being app 
the forearm. It is difficult to correct late 
medial displacement after the elbow is 
Unless the brachial artery has been tlitom 
or severed, the radial pulse should 
after the manipulation. The forearm ® 
be flexed to or beyond the point of obl'li-/;'',. 
of the radial pulse. It is unwise and ' 

necessary to flex the elbow beyond 4a ^ 

The palm of the hand should face * 
clavicular joint, with the humerus in s ip : . 

The forearm should not W 


nal rotation. 


angle wj ^ 


so that it is parallel with the arm 
former position is used the carrying 
preserved after e.xtension of the ellrov. 

1. Siris, I. E.: Supracondylar r C' • 

Humerus: Analysis of 330 Cases, Surf?., ) 

68:202 (Feb.) J939. C 

2. Dunlop, J.: Transcondylar “c-rr. 5*! . 

Humerus in Childhood, J. Bone q7,..--'rf' 

(Jan.) 1939. Hart. V. L.: Kcduclmn o. h-, ■ ,,, 
Fracture in Children, Surgery 
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-le latter position the carrj’ing angle may be lost 
•hen the elbow is extended. 

When the adhesive dressing is applied with 
le elbow in the flexed position, care should be 
iken to pad the antecubital fossa and to fill the 
pace between the forearm and the arm with cot- 
on. Otherwise excoriation of the skin may oc- 
ur. The adhesive tape strapping should cover 
le entire arm and forearm from the axilla to the 
^rist, including the elbow. This prevents “win- 
ow edema” about the elbow or between the 
nips of adhesive tape. It is well to wrap the 
'rist and hand with a gauze bandage, as this 
linimizes the amount of swelling in the hand 
fig. 1). After this form of treatment, one can 
ot be too careful in checking the circulation. It 
nould be checked at least twice a day for the 
rst three days. It is our practice to hospitalize 
atients with this type of fracture for twenty-four 
ours, so that their reaction to the anesthetic and 
le circulation of the extremity can be watched 
nder optimal circumstances. If excessive swell- 


hesive tape strapping is three to four weeks, at 
the end of which time there is usually sufficient 
callus to allow removal of the adhesive tape and 
application of a posterior splint or sling. At the 
end of four or five weeks, gradual active and 
passive motion of the elbow can be resumed. 
Extension of the joint should be increased 
slowly. It may take three to six months, and in 
rare cases even a longer period to obtain full 
extension of the elbow. Full motion of the el- 
bow in children can usually be obtained by active 
motion associated with use. Physical therapy is 
rarely necessary for a child. Full motion might 
be obtained quicker by the use of physical ther- 
apy, but the time element is of no economic im- 
portance to a child. Gradually increasing active 
motion is safer and much cheaper than passive 
motion and massage carried out by a physical 
therapeutist. The custom of carrying weights to 
promote extension is not advised. The biceps 
and brachialis muscles contract to support the 
weight, thus preventing extension. If the weight 



Fig. 1. — A, the elbow has been placed in acute flexion, slightly in excess of the usual amount. B, the space 
;tween the forearm and the arm has been filled with cotton and the entire area covered with adhesive tape, 
) prevent edema. C, the adhesive dressing has been covered with a gauze bandage; also the hand and the wrist 
ave been covered, to prevent edema of the hand. The upper extremity is supported by a sling, which is fenes- 
•ated at the elbow and the wrist 


ig occurs, the patient is hospitalized for a longer 
eriod. The relatives should be instructed that if 
igns of impaired circulation are noted in the 
. and the patient should return to the doctor im- 
lediately. With this type of dressing, the ad- 
esive tape can easily he cut and the elbow 
llowed to extend sufficiently to reestablish 
-dequate circulation. As the swelling subsides, 
he flexion of the elbow can be gradually in- 
reased and the reduction maintained by reen- 
orcing the strapping. 

, After reduction, a roentgenogram should be 
nade to determine whether or not the reduction 
"■ s satisfactor}^ A second roentgenogram should 

■ le taken in one week to ten days following the 
■- eduction to ascertain if any change in position of 

/ he fragments -has occurred. If the fragments 
lave slipped sufficiently to warrant remanipula- 
'.ion, this should be done immediately, as union 

■ iccurs rapidty in children (fig. 2). The average 
ime necessary to maintain the fixation with ad- 


could be applied constantly over a long period, 
it would overcome the muscular spasm and be 
of value. The child usually rests the biceps 
and brachialis muscles before the muscular 
spasm is overcome by fatigue. When the elbow 
is actively extended, the triceps muscle contracts 
at a time when the flexor muscles of the elbow 
are physiologically relaxed, thus facilitating ex- 
tension of the joint. 

Occasionally satisfactory reduction of a supra- 
condylar fracture by manipulation is impossible. 
This is particularly true for patients with an 
oblique fracture in the supracond 3 dar region, as 
seen in the anteroposterior roentgenogram. The 
oblique fracture line, ending in a thin pointed 
spicule of bone, forms an inclined plane, on 
which it is extreme!}' difficult to engage and 
stabilize the fragments by manipulation alone, 
as there is a constant tendency for the distal frag- 
ment to slip out of position. Flexion of the el- 
bow may increase the displacement rather than 
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stabilize the fragments, as is done when the 
fracture is transverse in the anteroposterior 
view. If satisfactory reduction cannot be ob- 
tained by manipulation, an open operation with 
internal fixation is indicated (fig. 3). In this 
series, ll.S per cent of the 465 supracondylar 



pjg, 2. A, typical supracondylar fracture in a child 

aeed 6. B, appearance of the fracture after closed re- 
duction and immobilization, with the elbow in fle.yon. 
C, the same patient sixteen years after the • 

Function and external contour of the elbow are normal. 

fractures required open reduction. This per- 
centage is higher than one would _e.xpect m un- 
selected cases, as most of the patients were re- 
ferred to the clinic after failure to secure satis- 
factory^ position of the fracture by manipulation. 
Fortj'-three per cent of the fractures requiring 
open reduction exhibited callus mth early mal- 
n^ion, rvhich prevented further 
Fift 3 -seven per cent of those requiri g p 
reduction were fresh fractures in which satis- 
factory- position _ could not be maintained by 
closed manipulation. 

Technic for Open Reduction.— is 
exposed through short longitudinal jnciKons 
over the medial and lateral aspects of the elbow. 


which expose the epicondyles and the medial ai 
lateral borders of the humerus along the inte 
muscular septums. The incisions should be 
appropriate length to expose the cond}de5 of tl 
humerus and the site of fracture. Care shou: 
be taken not to injure the ulnar nen-e as 
passes behind the medial condyle. With the- 
exposures the fracture can be accurately reduce 
and held in position by placing a rustless sfe( 
nail through each condyle ancl into the shaft c 
the humerus (fig. 3). When the ivoiinds ar 
closed the ends of the nails should be coverei 
with skin and subcutaneous tissue, but the] 
should be allowed to protrude from the bor.i 
enough to be palpated easily beneath thfe skin 
With this procedure the nails can usually be re- 
moved yvith the patient under local anesthesu. 



cbiM ar- 


Fig. 3.— A, supracondylar fracture m a c 
years, in whom closed reduction rcdurfi-' 

B, position of fragments following 0 P ‘ J 

internal fi.xation with sUmlcss ^ Ti.t 5;, 

ance of bones four years after 

were removed one month following P ,, ,.; 

Jesuit: normal flexion and 

and pronaU'on and supination of the 
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Jnion is nearly ahvays sufficiently solid to permit 
emoval of the nails in six to eight weeks. 

Supracondylar fractures in children are nearly 
Iways of’ the “extension” variety, i. e. tlie frac- 
ure occurs with the elbow in extension. The 
orce is transmitted through the hand and fore- 
.rni to the elbow. The supracondylar frac- 
ure results from hyperextension of the elbow.- 
.'he distal fragment is forced posteriorly, and the 
■roximal fragment protrudes anteriorly. The 
racture line, as viewed in the lateral projection, 
lay be either transverse or oblique (from pos- 
erosuperior to anteroinferior), usually the lat- 
er. Rarely (less than one-half of 1 per cent in 
his series) a supracond 3 ’lar fracture may be of 
he “flexion ti'pe,” which results from direct 
orce applied to the elbow with the joint in flex- 
3n. In this event, the distal fragment is dis- 
laced anteriorly. The “flexion type” of fracture 
annot be treated by flexing the forearm on the 
rm (Jones position), as flexion increases the 

Table 3. — Fractures of the Humeral Condyles 



No. o£ 
Casas 

Percentage 



6S^ 

ledlal eplcondyle 


1S3 

ledial condyle 


12.8 

Total 


100.0 


.isplacement of the fragments. This fracture 
5 best treated with the elbow in extension or, 
: necessaiy^ b)' open reduction, 
i Four per cent of the supracondylar fractures 
a this series were compound. For this type 
:f fracture, in addition to the treatment of the 
vacture, adequate care of the compound wound 
3 necessarj'. 

fractures of the humeral condyles 

i Fractures of the humeral condyles (180 
'ases) represent 25.3 per cent of the fractures 
If this series. Of the fractures of the humeral 
Jondyles, fracture of the external condyle is the 
Dost frequent, as demonstrated in table 3. The 
tarrying angle predisposes to a valgus strain 
jVhen force is transmitted to the condyles through 
ihe extended forearm. This probably accounts 
*or the preponderance of fractures of the lateral 
jondyle. 

' The symptoms and physical findings with 

condylar fracture may be similar to those of a 
' upracondylar fracture; however, the treatment 
,3 entirely different. ' The differential diagnosis 
Vhould be made bj- roentgenographic examina- 
' ion. Cond)'lar fractures of the humerus with 


displacement in children require open operation 
and internal fixation in order to obtain a satis- 
factoiy^ end result. Occasional!}- a condylar frac- 
ture without displacement occurs which does not 
require open reduction, but if there is displace- 
ment of a condylar fracture open reduction is 
indicated. The extensor muscles of the forearm 
have a common origin from the lateral condyle, 
and the flexor muscles have a common origin 
from the medial condyle. The muscular pull on 
a condylar fracture will usually redisplace the 
fragment, even if succesful manipulation of the 
fragment into position can be accomplished (fig- 
4). Accurate reduction of a condylar fracture 
by manipulation is practically impossible, as the 
surgeon is unable to ^rasp and control the small 
fragment. Condylar fractures,' especially those 
of the lateral condyle, usualty show marked 
displacement w-ith rotation, which may be of any 
amount up to 180 degrees. At operation the 
fragments always appear larger than the roent- 
genogram would lead one to expect, as the con- 
dyles in children are partially formed by car- 
tilage, owing to lack of complete ossification. The 
younger the child the larger the actual size of 
the fragment as compared with its apparent size 
in the roentgenogram. 

Experience has taught us that if these fractures 
are not accurately reduced and the reduction 
maintained, either malunion or nonunion of the 
condyle will result. With either complication 
there is a disturbance in growth, as these frac- 
tures pass through the centers of growth and 
the epiphysial lines of the lower end of the 
humerus. If a patient has a lateral condylar 
fracture which has not been properly treated, as 
a rule the medial condyle continues to grow 
while the gror\’th of the lateral condyle is re- 
tarded, udth a resultant gradually increasing 
cubitus valgus (increase in the carrying angle);- 
This condition produces a progressive increase 
in tension on the ulnar nerve, and it is common 
to see a delayed pals}’- of the ulnar ner\-e in pa- 
tients with this complication during adult life 
(fig. 5). If nonunion or malunion occurs in 
the medial condyle, the lateral condyle will 
usually grow faster than the medial condyle, -with 
a resultant graduall}' increasing cubitus varus, or 
a loss in the carrying angle. With either cubitus 
valgus or cubitus varus, traumatic arthrosis is 
apt to occur in the elbow during adult life, osnng 
to the irregular surface of the joint, which re- 
sults from malunion or nonunion (figs. 4, 5 and 
6). These complications can be prevented by 
an accurate early open reduction and internal 
fixation of the fracture (fig. 7). The operation 
of choice consists of a lateral longitudinal in- 
cision or a medial longitudinal incision which 
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exposes the involved condyle. When the site 
of fracture has been adequately exposed, the 
condyle should be anatomically reduced as one 
portion of a jigsaw puzzle is fitted into another. 

This reduction should be held by a nail or screw 
of either rustless steel or vitallium. Satisfactoiy^ 
position of the condyle cannot usually be main- 
tained by sutures. It is difficult to suture a frac- 
tured condyle into position accurately, as there 
IS not sufficient soft tissue to hold the sutures. 

If the sutures are passed through the bone the 
bone tends to cut surgical gut (catgut) or silk 
sutures, while wire sutures tend to cut through 
the soft bone forming the condyle. After the 
open reduction and the internal fixation, the 


\ 



Fig. A. — A, fracture of the lateral condyle of the humerus with moderate displacement in a child 
position of fragments following closed reduction. This is apparently a satisfactory reduction. C, «nni ■ 
union of the fracture of the lateral condyle ten months folloiving reduction, illustrating that open rcduc ■ ^ 
infernal fixation should have been employed. J?, appearance of the fracture twelve years after «ducti 
patient has a moderate increase in the carrying angle. There is crepitation on flexion and extension oi w 
Pain is experienced with changes in weather.^ The patient was 19 years of age at the time of this repo 
the patient grows older the pain and roughening in the elbow joint will probably increase. 


Standpoint, we have found that the 
fixation does not prevent normal grow 
humerus when it is removed as recor 
here (fig. 7). In the patients that hav 
early accurate reduction of the condylar 
with internal fixation, normal grotvtli 
lower end of the humerus has continue 
the patients with malunion or nonuni' 
shown pronounced disturbances in grow 
4, 5 and 6). . A condylar fracture sh 
operated on within the first few days fc 
the fracture. If open reduction is ( 
fibrous tissue fills the space betiveen the 
and the humerus. Under these circum 
accurate reduction of the condylar fragi 


arm is immobilized, wtith the elbow at 90 de- 
grees or slightly flexed beyond the right angle. 
Union .is usually sufficiently solid to permit 
gradually^ increasing active and passive motion 
of the elbow in appro-ximately four weeks fol- 
lowing the operation. It has been our practice 
;o remove the internal fixation in six to eight 
.veeks after the operation. This, can often be 
lone with local anesthesia. 

There are theoretic disadvantages in passing a 
lail or screw through the growing area and the 
piphysial line of the condyle. From a practical 


difficult, and disturbances in growth 
suit. If definite malunion or nonunion is a 
to develop, the position of the condyle ^ 
ment may be improved by an opcrawrtr^^. 
the chance of securing an excellent 
result with continued normal growth in t - , 

end of the humerus has been lost. 
in growth in the lower end of the 
developed irj the patients in whom open 
tion has been postponed tVr or 
following a condylar {racuke. 

for earlv open reduction aAd interna 

■ 

( 
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f condylar fractures was emphasized by Speed 
nd IMacey in 1933." 

FRACTURES OF THE MEDIAL EPICONDYLE 

The medial epicondyle is fractured more often 
han the medial condyle but less frequently than 
he lateral condyle. Usually there is an epi- 
ihysial separation of the medial epicondyle; 
ccasionally the fracture line may pass through 
sseous tissue. Displacement of the epicondylar 
ragment may var}' from a negligible amount to 
n actual displacement of the fragment into the 
Ibow joint. In the latter event, there is usually 



Fig. S. — Old nonunion of a lateral condylar fracture 
n a patient aged 39, resulting from an injury at 9 years 
f age. Note nonunion of the lateral condyle, with 
ronounced irregularity of the elbow joint. The carry- 
ig angle is definitely increased. Symptoms referable 
D the ulnar nerve were first noted twenty-five years 
fter the fracture, and there was complete paralysis of 
he ulnar nerve (both motor and sensory, including 
trophy of intrinsic muscles of the hand) five years 
iter, when the patient was first seen. This unfortunate 
nd result would have been avoided by open reduction 
nd internal fixation at the time of the original fracture. 



' Fig. 6. — Old nonunion of a fracture of the lateral 
•ondyle in a patient 28 years of age, resulting from an 
njury at the age of 3. There is a distinct increase in 
! he carrying angle, with delayed ulnar palsy. The 
esion of the ulnar nerve improved after’ transplantation 
d the ner\’e at the elbow. 


3. Speed, J. S., and Macey, H. B. : Fractures of the 
iumeral Condyles in Children, J. Bone & Joint Surg. 
'15:903 (Oct.) 1933. 


an associated lateral subluxation of the elbow 
joint. Trauma to the ulnar nen-e may be the 
result of pressure by the epicondylar fragment 
or, in cases of subluxation of the elbow, 
secondary to avulsion of the neiwe from the ulnar 
groove. In the majority of cases there is defi- 
nite displacement of the medial epicondyle. 
This displacement is maintained by the pull of 
the flexor muscles of the forearm through theii 
common origin from the medial epicondyle 




Fig. 7. — A, typical fracture of the lateral condyle of 
the humerus with rotation in a child aged 7 years. B, 
roentgenogram taken during operation, illustrating re- 
duction of the fracture and internal fixation wth a 
stainless steel nail. C, result four years after operation, 
showing bony union and no disturbance in growth of 
the lower end of the humerus. The patient had normal 
flexion and extension and normal pronation and supina- 
tion. The external contour of the elbow and the carry- 
ing angle were normal. 

Open reduction and internal fixation of the dis- 
placed epicondyde are necessary if normal de- 
velopment and growth in the region of the medial 
epicondyle are to be assured. When the epicon- 
dyle is displaced into the joint, open reduction is 
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necessary to remove the fragment from the joint 
and to reduce the subluxation. If this is not 
done, traumatic arthrosis of the elbow joint will 
develop, owing to the loose fragment in the joint 
and the subluxation of the elbow. In patients 
TOth moderate displacement of the epicondylar 
fracture, nonunion will develop if open reduction, 
with accurate reposition of the fragment, and 
internal fixation are not employed. In these 
patients a malformation of the internal epicon- 
dylar region will develop with growth, but this 
will not cause an increase or a decrease in the 
carrying angle, as the epiphysis of the internal 
epicondyle does not enter into the formation of 
the elbow joint proper. Traumatic neuritis may 
develop in the ulnar nerve as a result of non- 
union of the medial epicond 3 de. 

la the average case, the best treatment for a 
fracture of the medial epicondyle is open reduc- 
tion, anatomic reposition of tlie fragment and 
maintenance of this position with a small rustless 
steel nail. This internal fixation should be re- 
moved in four to six weeks. If the end of the 
nail is allowed to protrude from the bone so that 
it is easily palpable beneath the skin, its removal 
can be accomplished without difficulty, with local 
anesthesia. 

FRACTURES OF THE NECK OF THE RADIUS 

Fracture of the neck of the radius (34 cases) 
represents 4.7 per cent of the fractures of this 
series. The head of the radius is rarely frac- 
tured in a child (2 of the 34 cases). The neck 
of the radius is usually fractured just distal to 
the epiphysial line of the head, and the head of 
the radius is most often displaced laterally and 
anteriorly or laterally and posteriorly. The dis- 
placement may vary from a slight amount of im- 
paction to a complete separation of the head from 
the shaft. The head is usually angulated in pro- 
portion to its displacement. The angulation may 
be 90 degrees in patients with complete sepa- 
ration of the radial head. 


the radius of a growing child is removed, cubi 
valgus will gradually occur as the forearm gro 
In the cases in which an operation is indicat 
the head of the radius is exposed and the fracti 
reduced. The reduction may be maintair 
without internal fixation by slight impaction 
the fracture line. In some cases internal fixati 
is necessary; small bone pegs, metallic na 



It is difficult to change the position of the head 
of the radius by manipulation. If the displace- 
ment of the head of the radius is slight, no treat- 
ment other than the application of a posterior 
elbow splint is necessaiyv This splint should be 
used for approximately three to four weeks, after 
which time gradually increasing active and pas- 
sive motion in the elbow may be instituted. If 
there is appredable displacement of the head of 
the radius, open reduction is indicated (fig. S). 
Rerao%-al of the head of the radius is usually the 
treatment of choice for an adult, but removal of 
the head of the radius is contraindicated for a 
child and should not be done. If the head of 


Fig. S.~A, typical fracture of the neck -j:- 

with angulation in a child aged 10 years, 
ol the head of the radius following open reduc ■ 
insertion of a homogenous bone peg. 
years folioiving operation. The function ot t - 
Was normal at this time. The homogenous 
has disappeared, and there is normal deic y 
the head of the radius. 

and silk sutures have been used for the 
iri this series. When metallic nails arc use 
should be removed in five to six weeks. 

With the average fracture of the necK 
radius in a child, displacement is 
to warrant an operation. ^Vhc^ opera i 
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warranted the end result is usually excellent. 
W'licn the displacement is sufficient to warrant 
operation, nonnal function of the elbow usually 
results. Occasionally there nia_v be some limita- 
tion of motion in the elbow joint, especially in 
pronation and supination ; but as a whole the end 
results have been satisfactorj'. 

MONTEGGI.\ FRACTURES 

Fracture of the ulna with dislocation of the 
head of the radius (Monteggia fracture) oc- 
curred in 2.2 per cent (16 cases) of the fractures 
of this scries. It is important in this condition 
not to overlook the dislocation of the head of the 
radius. It should be borne in mind that if there 
is a fracture of the ulna with overriding or 
distinct angulation without fracture of the radius, 
in all probability the head of the radius has been 
dislocated, as it is mechanically impossible to 
have any material shortening of the ulna associ- 
ated with a fracture -wnthout either a fracture 
of the radius or a dislocation of the head of the 
radius. .A-ccordingl}*, in all cases of fracture of 
the ulna a careful clinical and roentgenographic 
examination of the elbow joint should be made 
to determine whether or not the head of the 
radius is dislocated. For adults, the preferred 
treatment of fracture of the ulna -with dislocation 
of the head of the radius is open reduction 
(Speed and Boyd^), as angulation of the ulnar 
fracture toward the radius invariably occurs 
owing to the pull of the supinator muscle on the 
proximal fragment. Unless internal fixation is 
applied to prevent this angulation, some per- 
manent limitation of pronation and supination is 
the rule. In children the ulna angulates toward 
the radius, the same as it does in adults, but 
the major portion of this angulation may be cor- 
rected by growth (fig. 9). This is particularly 
true for young children, as the amount of correc- 
tion that can be expected is directly proportionate 
to the subsequent grotvth. The important fac- 
tor for a child is an accurate reduction of the 
dislocation of the head of the radius and main- 
tenance of this reduction. This can usually be 
obtained bj' manual reduction of the dislocated 
head followed by immobilization of the forearm 
in a position halfway between full fle.xion and 90 
degrees of extension. Usually the fracture of the 
ulna will be sufficiently united at the end of six 
weeks to allow gradual extension of the elbow. 

If the head of the radius redislocates after exten- 

4. Speed, J. S., and Boyd, H. B.: Treatment of 
Fractures of the Ulna with Dislocation of the Head of 
the Radius (Monteggia Fracture), J. A. M. A. 115: 
1699 (Nov. 16) 1940. 


sion of tlie elbow, an operation should be done 
and a fascial loop placed about the neck of the 
radius to prevent further redislocation. In a 
fresh fracture, if the head of the radius cannot 
be successfully reduced by closed manipulation, 
an open reduction of the dislocation of the head 
of the radius with substitution of the annular 



Fig. 9. — A, fracture of the ulna with dislocation of 
the bead of the radius in a child aged 2)4. B, roent- 
genogram taken three weeks following closed reduction. 
The head of the radius is in its normal position, but the 
ulna has united with definite angulation at the site of 
fracture. C, result twelve years following the fracture. 
The angulation of the ulna has been nearly corrected by 
growth, and the patient has normal contour and func- 
tion of the elbow, including pronation and supination. 
In older children this amount of ulnar deviation would 
not be corrected by growth. 

ligament by a fascial loop or suturing of the tom 
annular ligament should be carried out in a child 
as in an adult. If open reduction is necessart- to 
reduce the dislocation of the head of the radius, 
internal fixation should usually be applied to the 
fracture of the ulna at the same time. 
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FRACTURES OF THE OLECRANON 

Fracture of the olecranon in children is rela- 
tivelj rare (12 cases, or 1.6 per cent of the frac- 
tures in this series). Occasionally a fracture 
occurs through the epiphysis of the olecranon and 
does not require any treatment other than im- 
mobilization in a splint. A fracture of the ole- 
cranon may occur without material displacement, 
in which case it can also be treated by immobili- 
zation in a splint. If wide displacement of the 
fragments occurs, open reduction with wiring or 
some other form of internal fixation should be 
carried out in a child as in an adult. 

COMMINUTED FRACTURES OF THE LOWER END OF 
THE HUMERUS 

Comminuted fracture' of the lower end of the 
humerus (T-condylar fracture) is the least com- 
mon fracture involving the elbow joint in chil- 
dren (6 cases, or 0.8 per cent of the fractures in 
this series). These fractures require open re- 
duction and internal fixation to reconstruct the 
articular surface of the lower end of the hu- 
merus. 'We have employed the same operative 
principles for children with this condition as for 
adults. The fragments are most readily as- 
sembled and the internal fixation applied through 
a posterior incision similar to that used bj' 
Campbell ® for arthroplasty and described by 
Speed ® for old posterior dislocation of the elbow. 
This technic has been- well described and illus- 
trated by Van Gorder.^ 


CONCLUSIONS 

Supracondylar fractures are by far the most 
common fractures about the elbow joint in chil- 
dren. They can usually be treated by manipula- 
tion. Special care should be taken to prevent 
Volkmann’s contracture following these frac- 
tures. 

Fractures of the humeral condyles are rela- 
tivel}' common in children, and an accurate dif- 
ferential diagnosis beUveen this lesion and a 
supracondylar fracture should be made by 
roentgenographic examination. Condylar frac- 
tures should be treated by immediate open reduc- 
tion and internal fixation, to prevent subsequent 
deformit}' and traumatic arthrosis of the elbow 
joint. These complications are seen in adult 


5. Campbell, W. C.: .Arthroplasty of the Elbow, 
Ann. Surg. 76:613 (Nov.) 3922. 

6 =:need. T, S.: -An Operation for Unreduced Pos- 
terior Dislocation of the Elbow, South. Af. J. 18:193 
(March) 1925. 

7 Van Gorder, G. W.: Surgical Approach tn 
Rimracondviar “T” Fractures of the Humerus Re- 

deduction. J. Bone & Joint Surg. 22:278 

(April) 19-10. 


life, as a result of disturbance in growth fol 
ing an ununited or malunited cond 3 'lar frac 

Fractures of the neck of the radius occui 
in children should be treated by conservativ 
operative means, depending on the amour 
displacement present. The head and neck ol 
radius should not be removed in a growing c 
. With fractures of the ulna, careful dinical 
roentgenographic examination of the el 
should be carried out to determine whetliei 
not a dislocation of the head of the radiu 
present, and if present adequate treatment sh( 
be instituted. 

Fractures of the olecranon are rare in c 
dren; when they occur with displacement, o 
reduction and internal fixation are usually it 
cated. 

Comminuted fractures of the lower end of 
humerus require open reduction and inter 
fixation to restore the anatomic alinement of 
articular surface of the lower end of the burner 

ABSTRACT OF DISCUSSION 

Dr. John Dunlop, Pasadena, Calif.: I shall coni 
my remarks to two types of fracture: (1) separation 
the median epicondyle of the humerus and its coroph 
tions; (2) transcondylar fracture of the humerus, 
the first type, the mechanism of the fracture should 
known to fully understand its many ramifications- J 
instance, a stress is placed on the median epicona] 
while it is still a separate epiphysis, not hsv'wg ( 
veloped sufficiently to have become joined firmly 1®’- 
shaft of the humerus. When this force is sufaciu 
owing to the pull of the flexor muscles of the 
the media! epicondyle breaks away at the epiphysm ‘■' 
and with the contraction of this muscle group it is ora^^ 
distally, and there is an accompanying tear of a 
soft supporting tissues of the medial side of the e 
With the loss of these supporting tissues, 3h^^ . 
joint opens on the medial side, much as a 
opened. When this happens, the median epicouoj e 
fall into the elbow joint and it may become 
there. If now the surgeon attempts to reduce w 
judges to be a dislocation or a partialy 
location, he may grind this mass (the me « 
condyle) into the surface structures of the 
the humerus or into the olecranon process, " , 
irreparable damage. If the force which 
media! side of the joint is sufficient and the 
structures of the elbow joint hold, a fractur 
head of the radius may occur. Also the lattra 
of the humerus may became fractured from ^ 
application of force, which may produce a 
the head of the radius. If the v., 

continues it is possibie for the soft suppot i ^ . 
on the lateral side of the joint to give 
complete lateral dislocation of the A:'" 

humerus. This is depicted in my ^ h 
Injuries,” American Journal of Sueffcry, j, - 

The repair of simple epicondylar 
The epicondyle with its muscular 
be found and fixed in position. The u na I 
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always be located and retracted during this operation. 
Temporary metal fixation lias been found satisfactory. 
Fractures of tbe bead of the radius or lateral condyle 
must of course be eared for if present. 

Of even more interest to me arc transcondylar 
fractures, fractures of tbe lower end of tbe humeral 
melaphysis which pass through the olecranon fossa. I 
first treated such fractures by lateral traction in 1927, 
because I had found that reduction was difficult by 
manipulation and even more difficult to bold after 
reduction. Reduction must be maintained in order to 
preserve the olecranon fossa, for if this space becomes 
filled by bony tissue or bony repair tissue, full c.xtension 
or even full fle.xion may be impossible, owing to a bony 
block. 

By traction reduction may be obtained, and if the 
traction is maintained until there is sufficient callus 
a functioning elbow Joint will almost certainly result. 
Open reduction of tliis fracture should be condemned 
as an absolutely unnecessao’ procedure if the traction 
method of reduction is understood. Tbe great majority 
of permanently flexed elbows are due to poor results 
from this fracture, and in my e.xpericnce this method of 
handling them has been highly satisfactory. I have 
never seen a permanently flexed elbow following this 
metliod of treatment. The diagnosis of a transcondylar 
fracture can always be made from the roentgenogram by 
the fish tail appearance of the distal end of the pro.ximal 
fragment, and when this is seen the fracture immediately 
calls for this type of treatment. It has been suggested 
.hat traction for reduction prevents Volkmann’s 
schemic paralysis. Traction should be applied im- 
nediately on the appearance of the first symptoms of 
mpaired circulation. 

Dr. J. Warrek White, Greenville, S. C: My 
■emarks are going to be applied particularly to supra- 
ondylar fractures. I think, however, that an unneces- 
arily fine distinction is made between the supracondylar 
nd the transcondylar type. It is true that with trans- 
ondylar fractures gross deformities are more likely to 
evelop later. Either I have been lucky or there have 
' ot been many cases in which late deformities have 
ccurred. Late deformities of the elbow in my part 

■ f the country are not common, although I do see more 

• -actures of an elbow than any other injuo' of bone. 

.s the men in western South Carolina seem to be 
fraid of fractures of the elbow, I treat many of them 
; well as fractured femurs, but not so many of the 

. Jier types of fracture. 

I should like to describe one device for immobilizing 

• bows, which I have been using for many years and 
hich holds the elbow in acute fle.xion satisfactorily, 
lowing me to keep watch of the elbow and the circu- 
tion in the hand efficiently. This is a simple, standard 
iangular sling. The elbow is in acute fle.xion. The 
agonal of the sling goes around the hand, one comer 

' raes under the axilla of the affected arm and the other 
. mes up over the shoulder of the other arm. They 
' e pinned ' together, not tied, usually with a supple- 
'• entary neck pad, for comfort. The right angle comer 

■ low the affected elbow comes up under the arm, 

' d four thicknesses of the sling are pinned together: 

■ e two tails, the diagonal and the comer. One pin 
; ' Ids practically tlie whole arrangement, but other pins 


at strategic points are desirable. In the first week 
after reduction, in addition I put a 2 inch (5 cm.) strip 
of adhesive tape around the whole sling and around 
tiic body, including of course the upper part of the 
affected arm. It can be lowered or raised and it is a 
good deal more easily adjusted than the adhesive tape 
to which Dr. Boyd referred. Of course it is far easier 
to take off. The arrangement can be easily adjusted 
eveo' da.v, cleansing is fadlitated, and the patient can be 
kept comfortable. The use of the sling facilitates the 
taking of roentgenograms — another advantage of this 
simple dressing. Frequently when lateral roentgeno- 
grams arc being taken the arm is rotated out so that 
a deformit 5 ' is produced, which is not there if the elbow 
has not been strained. I am sure that many have 
noted that particular point. 

I have not had the difficulty Dr. Dunlop has 
mentioned, and I do not know when I have done an 
open reduction. This sling is most useful for caring 
for these frequent injuries. 

Dr. Walter Blouxt, Milwaukee: I cannot empha- 
size too frequently that fractures in children are dif- 
ferent. I am gratified to note that Dr. Boyd’s paper 
and the discussion have backed up this contention. I 
have developed another maxim which is particularly 
applicable to fractures of the elbow: “The hard ones 
look easy, and the easy ones look hard.” As an 
example, the supracondylar fracture, which often fills 
the practitioner with terror, is relatively easy to treat 
by the methods just outlined. Fracture of the lateral 
condyle, on the other hand, is frequently missed and 
called a sprain because of the minimal deformitj’, when 
treatment by open reduction is really indicated. 

I should like to emphasize two points particularly. 
The first concerns the accuracy of reduction that is 
necessarj'. At the elbow, as elsewhere in children, 
alinement is of great importance, apposition of less. 
Proper alinement includes correction of rotational and 
angular deformities. Dr. Dunlop’s method accomplishes 
this well. At the Milwaidcee Children’s Hospital it is 
used routinely when a patient comes in nine or ten 
hours after the fracture with a large amount of swelling. 
After the swelling has been reduced, the elbow is 
frequently manipulated under anesthesia in the interest 
of obtaining more perfect position. 

I should like to endorse the use of Dr. Dunlop’s 
method of traction in cases of threatened Volkmann’s 
ischemic contracture. It may well be combined with 
hot compresses, with relief of the symptoms in most 
cases. Operation should, of course, be carried out if 
the sjTnptoms are not relieved. 

In 1 case an ordinary- transcondylar fracture was 
reduced by manipulation with the elbow under anes- 
thesia. Perfect position was obtained. Symptoms of 
ischemia appeared, and the arm was kept in lateral 
traction for three weeks before the threat to the circu- 
lation disappeared. By this time, union had occurred, 
with rather distinct posterior displacement of the distal 
fragment but normal alinement. The distal end of the 
proximal fragment protruded as a block to flexion. 
Judgment to leave the fracture in this position was 
vindicated by the appearance of the fracture seven 
montlis later and again two years after the injury, .•^t 
the latter date, motions of the elbow were normal and 
symmetric with the other side. The protruding angular 
fragment of bone had completely disappeared. 
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EFFECT OF TOPICAL APPLICATION OF VITAMINS AND SOME OTHER 
CHEMICALS ON THE HEALING OF WOUNDS 

ROBERT H. WILLIAMS, M.D., and GROSVENOR W. BISSELL, M.D. 

BOSTON 


j\Iany studies have been reported of tlie effect 
various substances in promoting the healing 
if wounds. ]\Iost of these investigations have 
leak with antibacterial drugs, but some have 
leak with dietary measures which tend to im- 
irove the condition of the subject as a whole 
.nd in turn increase the rate of healing of 
vounds.^ Deficiency in the body of proteins,- 
dtamins A and D and vitamins C ^ impairs 
he rate of healing of wounds. 

A number of local factors influence healing, 
.lesser and McClellan ■* found that wounds bene- 
ted more from an alkaline />h than from an 
cid one. Sevd'al investigators ® reported that 
le local application of concentrated urea is of 
istinct aid in promoting healing of wounds, 
articularly for removing debris and necrotic 
ssues. However, this therapy is often asso- 
iated ivith marked discomfort. Compounds con- 
lining the sulfhydryl radical ® stimulate growth 
f tissue, but their application has frequently 
een associated with pain and a disagreeable odor. 

From the Thorndike ilemorial Laboratoo', Second 
id Fourth Medical Sendees (Hanard), Boston Citj- 
ospital, and the Department of Medicine, Han-ard 
edical School. 
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There have been man}- observations of the 
effects on the healing of wounds of the local 
application of vitamin A, vitamin D and cod 
liver oil. In general, these substances have been 
found to stimulate granulation and epithelization. 

In view of the general growth-promoting prop- 
erties of the n'tamins we have studied the effects 
of essentially all of these substances when applied 
directly to wounds. In this investigation we 
were interested in increasing the rate of heah’ng 
in normal rats. The animals used were of the 
Wistar strain. They had been fed fox chow, 
carrots and celery leaves for several weeks before 
the beginning of the experiment The majority 
had also been given cod liver oil and brewers’ 
yeast occasionally, but they received neither of 
these substances for about one month before the 
study was started. 

METHODS OF STUDY 

The experiments were conducted with four 
groups of rats. There were some differences in 
tfje conditions of the experiments for each group. 

Experiment L— There were 45 male rats in this 
group, most of which weighed from 250 to 300 Gm. 
The hair over the dorsal portion of the chest was 
shaved and the skin scrubbed with 70 per cent alcohol. 
While the animal was under ether anesthesia a scalpel 
was used to produce three lesions in the dorsal para- 
vertebral region of each rat On the left side an elliptic 
area of skin, 1.3 by 0.5 cm., was excised, the incision 
extending into but not through the corium. About 
2 cm. away from this lesion another one of about equal 
size, but extending into the subcutaneous laj-er, was 
produced. On the right side, in an area about 1.3 cm. 
square, essentially all of the tissue outside of the 
thoracic cage was excised. Of the 45 animals so 
prepared, 6 received no treatment, while the remaining 
39 were dhdded into groups of 3 and were treated 
with one of the following substances : " vitamin A, 


6. Reimann, S. P., and Hammett, F. S.: Cell Pro- 
liferation Response to SuUj’drj-l in Man, Proc Soc. 
Exper. Biol. & hied. 27:20-22, 1929. Rilej', J. F.: 
Sulphvdrvi Compounds and Wound Repair, Brit M. J. 
2:516^519, 1940. 

7. The preparation of i-itamin A. supplied bj- Win- 
throp Chemical Companj', New York, contained 65,000 
U. S. P. units of natural -vitamin A per gram. The 
vitamin E was also supplied by Winthrop Chemical 
Companj’, in spherical capsules with a volume of ap- 

(Footnote continued on next poge) 
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thiamine hs’^drochloritfe, nicotinic acid, riboflavin, calcium 
pantothenate, pyridoxine, biotin, r-itamin C, -vdtamin D, 
crude liver extract, a vitamin mixture or sesame oil. 
All of the water-soluble vitamins used were suspended 
in sesame oil, to delay the absorption of these substances 
and thereby prolong tlieir exposure to the margins of 
the wounds. About 8 cc. of sesame oil was placed in 
a series of sterile glass vials. To each, one of the fol- 
lowing substances was added; 100 mg. of thiamine 
hydrochloride, 100 mg. of pyridoxine, 30 mg, of the 
methj’l ester of biotin, 100 mg. of calcium pantothenate, 
100 mg. of vitamin C, 20 mg. of riboflavin, 100 mg. of 
nicotinic acid or 100 mg. of liver extract Each of the 
fat-soluble vitamins was mixed with an equal volume 
of sesame oil. The vials were shaken well, and a 
small amount of solution was taken from each one and 
mixed together to form what we called the “vitamin 
mixtime.” Two drops of one solution was placed on 
each wound and gently massaged. Sterile rubberized 
silk, which had been sewed to a gauze bandage, was 
placed directly in contact with the wound. One end 
of the bandage was anchored to the skin at a point 
distant from the wound. The animals treated with liver 
extract, pyridoxine and the "vitamin mixture” were 
caged singly to avoid the ingestion of the applied 
material by another rat. The remainder of the animals 
were caged in groups of 3, according to the type of 
treatment. A new supply of vitamins was applied 
daily, at which time the degree of healmg of the wounds 
was carefully noted. A biopsy of the superficial lesion 
was made after four days, of the deeper lesion after 
twelve days and of the deepest lesion after sixteen days. 
Sections were made uniformly through the center of 
the lesion. The tissues were fi.xed in Zenker’s solution 
and stained with eosin and meth 3 ’lthionine chloride 
(methylene blue). The sections were studied par- 
ticularly from the point of view of extent of epitheliza- 
tion, mitosis, thickness of fibrous layer, vascularization, 
evidence of necrosis and evidence of infection. Ho\t- 
ever, none of the substances exerted a beneficial effect, 
Experimext 2. — A somewhat similar e.xperiment was 
conducted with another group of rats. There were 48 
female rats in the group, and they were essentially the 
same size as tile animals in experiment I. From each 
dorsal paravertebral region of these animals was excised 
an area of tissue about 1.3 cm. square, including all of 
the structures external to the thoracic cage. Six of 
the animals remained tmtreated, but the remaining 42 
were divided into groups of 3 and were treated with 
each of the substances ® used in experiment 1 and also 

proximately 0.2 ce., each containing SO mg. of mixed 
tocopherols equivalent to 30 mg. of alpha tocopherol. 
The vitamin D (crystalline vitamin D-) was supplied 
by Winthrop Chemical Company, in capsules slightly 
larger than those containing vitamin E; each capsule 
contained 50,000 U. S, P. units of vitamin Di in sesame 
oil. The riboflavin was furnished in crj-stalline form 
by Winthrop Chemical Company. The thiamine hydr^ 
chloride, calcium pantothenate, vitamin C and nicotinic 
acid were supplied in crystalline form fay Merck & Co., 
Inc., Rahwaj-, N. J. The methyl ester of crystalline 
biotin was furnished by the S. M. A. Corporation, 
Chagrin Falls, Ohio. The liver c-xtract was Wilson’s 
crude product no. 343. 

S The biotin used in this experiment was biotin 
concentrate (no. 5,000). It contained 200 gammas of 
biotin per 1 cc. and was supphed by the S. M. A. 
Corporation. 


with cod liver oil. Each animal treated with the la- 
was kept in a separate cage. Two drops of each sol 
tion was applied daily to each wound. No bandaf 
were used in this group. Four days after the wtrac 
were produced we began injecting 0.05 cc. of a seti 
solutions which were of the same concentration as i! 
ones applied topically. The injections were made in' 
the subcutaneous tissue just beneath each oi tu'O edgi 
of the wound. The lesion on the left side was total! 
excised for study after ten days of treatment, and ti 
one on the right was excised after seventeen days. Tl 
sections were prepared and studied in the manner col 
lined in experiment 1. There was no evidence that an; 
of the substances had exerted an adrantageons efffc 
on the healing process. However, at the sites of th! 
injections sterile abscesses had formed. We believH 
that these reactions could be attributed to sesame o3 
but we investigated them further, as well as the eS^ 
of several other oils and gums, in the hopes of obtaimcs 
a vehicle whicli would delay the absorption of t.s 
vitamins but would not cause an inflammatory react!® 
ExpERisTENr 3. — The solutions tested were peand 
oil, olive oil, cotton seed oil, liquid petrolatum, sesac: 
oil, oleic acid, glycerin, hydrosorb® and two prepay* 
tions of acacia. The hydrosorb was prepared as a tB 
paste with water. The hvo preparations of scan 
were prepared as S per cent aqueSus solutions. 
solutions were sterilized. Daily injections of 0.1 *-• 

1 cc. were made into the subcutaneous tissues of 
with an attempt to observe sterile technic. _ Earn ^ 
stance was injected at six sites, and biopsies of 
sites were made after two, four and six 
lively. The tissue was fixed in Zenker’s soluh’oo.^' 
the sections were stained with eosin and melhylt®^:^' 
chloride (methylene blue). An inflammatory 
was observed in each of the biopsy specimens- -A® 
necrotic reaction with the formation of sterile 
was observed in the wounds treated with 
oleic acid and one preparation of acacia. A 
inflammatory reaction occurred at the sites of mJ 
of peanut oil, liquid petrolatum and the other pt^^ 
tions of acacia. The reactions to cotton seed 0“i 
oil, olive oil and glycerin were reJafivdy ^ 

ever, even with these there were cystic 
the formation of thin fibrous walls and a 
area of lymphocytes, macrophages, plasma cc > 
ferv poljTnorpbonuclear cells. .,i 

Experiment 4. — In view of the reactions ^ 
gums, we undertook another experiment in 
avoided the use of sesame oil as a vehicle. , 
more, in this experiment we attempted to ma j,. 
the wounds of exactly the same size by ^ ,, 
punch. With this process practically no b ee 
suited, and the wounds appeared clean. 
ment the water soluble vitamins were used m e--^ 
the same dilution as in experiments 1 and - -r-/ 
was used as the diluent instead of sesame 
fat-soIublc vitamins were not diluted. This ^ 
also differed from the others in that no ^ ^ ;.j 

liver extract or “vitamin mixture" was used - ^ 

9. One acacia solution and the ' 

plied by Abbott Laboratories, North .* 

sorb is said to be a water-absorbent 
sisting oi a mixture of oleic ucid estet.^';^-^^ , 
diethanolamine, oleic acid and white pcj 
other acada was in a white grai 
Arthur H. Thomas Co., Philadc 
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ackiiiional substances were tried, .\inino acids and 
adenosine were used bcc.ause of tlieir ability to stimulate 
the growtli of yeast." The amino acids were not 
diluted, but tlie adenosine was used in (luantities of 
20 mg. per 10 cc. of water. We also tested the effect 
at hydrosulphosol, biodyne and urea and sulfathiazole 
ointment. Hydrosulphosol was diluted 1 ; 4 witli water, 
ind tlic other two substances were used just as they 
•vere. There were 67 rats in this group. Most of 
hem were males weighing about 300 Gm. After 
-having the hair from tlic entire back, we placed three 
ound holes 1.5 cm. in diameter through the skin on 

The In of JFouiids After the Apllicaiion of 
Various Chemicals 


pa Three Min. After 
Application 


Cliemlcals Used 

Chemicals 

Wound 1 

Wound 2 

Cliiamlne hydrochloride. 

3.C 

7.C 

7.G 

sicotinic acid 

S.5 

7 2 

7.4 

Calcium pantothenate... 

G.2 

7 

6.0 

^}TldoxIne 

3.0 

G.3 

G.3 

ilotln 

G.3 

C.5 

6.7 

■tiboQavin 

SA 

S.2 

SA 

itamin C 

G.S 

T..2 

7.3 

iydroruJpboEoI 

£>.5 

7.9 

S.l 

denosinc 

G.S 

7.9 

8.0 

mino odd.. 

0.5 

C.l 

6.3 


S.o 

7.S 

7.9 


7.6 

7.S 

ntreated 


8.0 

S.O 



7.9 

7J? 


ch side of the vertebral column. No treatment was 
iplied to any of the wounds on the right side. To 
e lesions on the left w'as applied one of the vitamins 
ed in experiment 1 or 2 or hydrosulphosol, biodyne, 
ea and sulfathiazole ointment, amino acids, adenosine 
sulfamerazine. These substances were applied to 
ch of the three lesions on the left. At least 3 rats 
■re treated with each chemical. There were 4 rats 


10. The amino acids (parenamine) were supplied by 
-ederick Stearns & Company, Detroit. The sulfa- 
"azole and urea ointment was supplied by the Win- 
rop Chemical Company; it contained 5 per cent 
Ifathiazole and 30 per cent urea in a fat-soluble 
se. The adenosine was furnished by Dr. Fritz Lipp- 
uin of the Harrard Medical School. The hydro- 
iphosol was supplied by the Cottie-Wilson Labora- 
' -ies, Los Angeles. This solution is stated to contain 
• .fhydryl linkage pentathionate (ion) in compounds of 

lysulfides and thiosulfates in ss-ater. The biodyne 
, itment was furnished by Sperti, Incorporated, Cincin- 
;i. This ointment is said to consist of live yeast cell 
-ivative (1 per cent), nonsaponifiable liver oil (3 per 

■ It) and phenylmercuric nitrate 1 : 20,000 in a 
xifically adapted liquid petrolatum-petrolatum base. 

' e sulfamerazine was in a 2 per cent solution in the 
' ;ffl of its sodium salt. 

11. Loofbourow, J. R. : Role of Adenine Nucleotides 

■ 1 Growth Factors in Increased Proliferation Follow- 
• Damage to Cells, Nature, London 150:349-350, 

/'• 2 . 


treated with hydrosulphosol, 8 treated with biodyne 
and 3 treated with sulfamerazine alone. Nine animals 
had no treatment. One of the 3 animals in each group 
was treated with sulfamerazine as well as one of the 
other substances. With this arrangement we could 
evaluate the effect of the vitamins or the other sub- 
stances when they were associated with the local or 
general effects of sulfamerazine and could compare 
these clianges with \^he ones occurring in the total 
absence of this drug. 

The In of tlie chemicals was determined before and 
after they were applied to some of the woimds (table 1). 
The In of the wound after application of the \-arious 
substances ranged from 6.1 to 8.2. 

After the wounds had become 3 days old daily in- 
jections of 0.025 cc. of the test substance were made 
subcutaneously at the rostral and caudal margins. 

The general appearance of the wounds was observed 
carefully each day. On the sixth day measurements 
were made of the diameter of the lesions. Although 
the lesions treated with calcium pantothenate were 
slightly narrower than the others, there was no re- 
markable difference. 

After therapy had been administered for ten days 
the animals were killed, and the most caudal lesion 
on tlie left side of each rat was excised and fixed in 
Zenker’s solution for the preparation of microscopic 
sections. The other 5 wounds were excised in such 
a manner that the lateral and the medial margins of 
the lesions were barely eliminated. The tensile strength 
of the wound was then tested by clamping a hemostat 
to each end of the skin; one hemostat was suspended 
from a fixed hook, and the other was attached to a 
graduated container. Water was then poured into the 
container until the wound broke. There was no strik- 
ing difference in the tensile strength of the various 
lesions. The ones treated with nicotinic acid and 
thiamine hydrochloride were slightly stronger than the 
remainder. 

The microscopic sections were studied in the manner 
described in experiment 1. None of the substances 
used exerted a definite healing effect. In fact, several 
substances apparently retarded healing. 

SUiIM.\RY _ 

A Study was made of the effects of many 
substances on the acceleration of the healing of 
wounds when applied topically to uniform-sized 
wounds in normal rats. The substances studied 
were \'itamins A, C, D and E, thiamine hydro- 
chloride, nicotinic acid, riboflavin, calcium panto- 
thenate, pyridoxine, biotin, hydrosulphosol, bio- 
d)'ne, urea-sulfathiazole ointment, amino acids, 
adenosine, liver extract, cod liver oil, a ‘Satamin 
mixture” and sesame oil. The effect of sulfa- 
merazine used in conjunction with most of these 
substances was also observed. No definite bene- 
fit was derived from the use of anv' of these 
substances, as judged by frequent obserwations 
of the wounds, their strength and the microscopic 
changes. • 
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In a preinous communication on a stud}’ of 
6 cases of triphalangeal thumb, we^ postulated 
that triphalangism of the thumb should be re- 
garded as incomplete development of one of the 
phalanges of the bifid thumb. According to this 
theory, “the additional phalanx of the triphalan- 
geal thumb is not a true middle phalanx similar 
to that of the lesser fingers, but a remnant of the 
base of one of the phalanges of a bifid thumb.” 

Six cases of triphalangeal thumb associated 
with bifid thumb in the same person were ob- 
served subsequent to our first communication ^ 
and furnish supporting ewdence for this theor}’. 
Six additional cases, found in the course of 
examination of draftees at the New York Re- 
cruiting and Induction Station, are presented 
here. 


REPORT OF C.AEES 


Case L — A Negro truckman, aged 27 years and a 
native of Georgia, was a well built, normal person 
except for his thumbs. His historj- revealed that his 
mother had long “bent thumbs” like his, and a maternal 
male cousin also had one deformed thumb. 

On examination, both thumbs (fig. 1 A) were found 
to be triphalangeal and unusually long, especially the 
left, the tip of whicfi reached to the level of the prox- 
imal interphalangeal joint of the index finger. 

From the histoo' it was learned that the left thumb 
had originally been bifid. It had consisted of two fully 
developed members, of which the radial member had 
been slightly shorter than the ulnar and had been am- 
putated when the draftee was 6' years of age. A post- 
operative scar was present at the site of amputation, 
over the radial aspect of the left first metacarpus, just 
distal to its head. 

The right thumb was not bifid. The nail phalamx 
of the right thumb was deviated radiahvard, while the 
nail phalanx of the left thumb presented slight ulnar- 
ward deriation (fig. 1). 

The metacarpal phalangeal joint could be palmarly 
flexed between ISO and 100 degrees in the right thumb 
and between 180 and 120 degrees in the left thumb. 

The greatest range of motion was possible in the 
proximal interphalangeal joint, which could be moved 
from ISO to SO degrees in the right thumb and irom 
190 to 75 degrees in the left thumb. Tiie nail phalanx 


1. Lapidus, P- W.t Guidotti, F. P., and Coletti, 
r T • Triphalangeal Thumb: Report of Six Cases, 
img.: Gyni & ObsL 77:178-186 (.^ug.) 1943. 


had the least motion, being restricted to befwei 
and 175 degrees in the right thumb and belwef 
and 170 degrees in the left thumb. 

A roentgenogram (fig. 1 B) showed that both tl 
had three phalanges. The proximal and tlie nai 
lanx of each thumb presented nothing unusual in 



Fig. 1 (case cU 

Note the radial deviation of nail pw . 
right thumb and the ulnar deviation j ij-, h 

A. postoperative scar is visible at the tofc 
thumb, resulting from amputation of •, 

thumb. B, roentgenograms of both hands. 

'uUy developed triphalangeal thumb on m 
•vith a triangular middle phalanx of uie -y 

The punctate line over the 
innarentlv missing part of the bifid nai P • ‘ 


A • .1" ' 

and size. The middle phalanx of the % 
fairlv well formed and resembled somev.r 
phalanx of tlic fifth finger, except that - • 

what stouter and shorter than the latte*. 
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tnnt to mention also that tlic middle phalanx of the 
left thumb appeared somewhat trapezoid, a feature ob- 
served in many of the cases previously reported by us.' 

The middle phalanx of the right thumb was small 
and wedge shaped, markedly resembling that in case 1 
in our prerious series.' The left first metacarpus was 
slightly shorter and somewhat stouter than the right. 
It had a larger head than the right, providing addi- 



Fig. 2 (case 3). — A, photograph of both hands, 
ote the fully developed bifid right thumb and the 
usuall}' long left thumb. B, roentgenograms of both 
nds, showing the bifid triphalangeal right thumb and 
e triphalangeal left thumb. The head of the second 
"^tacarpal extends farther distally than those of the 
- lers, especially on the right side. C, dorsipalmar 
, ;w of both thumbs. Note the “duck bill” appearance 
the nail phalanx of the left thumb, with a perfora- 
n at the distal end. The punctate outlines represent 
; missing parts of the bifid nail phalanges. Note 
' . It the mid^e phalanx of the radial member of the 
; , ;ht thumb is partially fused to the nail phalanx, so 
' It no distal joint is present (arrow). 


nal articular surface for the basal phalanx of the 
.putated radial member of the originally bifid thumb, 
^.'yjxcept for this anomaly of the thumbs, the skeleton 
'jthe hands presented no peculiarities. The feet also 


appeared to be free from abnormalities, although no 
roentgenogram was available. 

Case 2. — A Negro man aged 37 years was an ac- 
countant. His left thumb was triphalangeal ; his right 
thumb was bifid distal to the metacarpal phalangeal 
joint and consisted of two similar radial and ulnar 
members, both triphalangeal and differing in that one 
was the mirror image of the other (fig. 2 A). 

On questioning, the draftee stated that his maternal 
uncle now deceased had had one bifid thumb. Anotlier 
maternal uncle “had a straight right thumb without 
joints, which he was unable to bend.” The draftee’s 
mother was said to have both thumbs with the nail 
phalanx in radial deviation “exactly the same” as the 
draftee’s left thumb. One of the draftee’s brothers 
was reported to have an additional fifth finger, con- 
sisting of a small nail phalanx over the lateral aspect 
at the base of one of his fifth fingers; several cousins 
also were alleged to have this anomah". 

Examination of the hands revealed that the nail 
phalanges of the inde.x, third and fourth finger of the 
left hand were amputated after an injury (fig. 2 A). 
There was good motion of both thumbs, the right 
thumb (bifid) moving in toto. 

The roentgenograms of the hands (fig. 2B and C) 
showed that the right first metacarpal bone was some- 
what stouter than the left Its head was V-shaped, articu- 
lating with the base of the two proximal phalanges of 
the bifid thumb. The adjacent surfaces of the bases 
of the pro.ximal phalanges were fused together, focming 
a V-shaped common articular facet for the metacarpal 
head. 

The ulnar member of the right thumb had a small 
wedge-shaped middle phalan.x, which formed two dis- 
tinct joints with the pro.ximal and the nail phalanx 
respectively. The nail phalanx of the ulnar member 
of the right thumb was deviated radialward, pointing 
toward the radial thumb. The middle phalanx of the 
radial member of the right thumb was about the same 
size as the one on the ulnar side. It formed, how- 
ever, only one distinct articulation with the head of 
the proximal phalanx (fig. 2B and 2 C). The distal 
interphalangeal joint of the radial member of the right 
thumb apparently had failed to develop; it was repre- 
sented by an hourglass constriction with a faint trans- 
verse line in the otherwise bony fusion of the middle 
and nail phalanges. 

The left thumb was triphalangeal, with a practically 
normal-shaped nail and proximal phalanx. The small 
triangular middle phalanx (similar to that in case 1 in 
our prerious series ') was interposed between the ulnar 
halves of the base of the nail phalanx and the head 
of the proximal phalanx. On the radial side, the head 
of the proximal phalanx and the base of the nail pha- 
lanx articulated directly with each other. The nail 
phalanx of the left thumb deviated radialward and had 
a small round hole at its distal end suggestive of the 
“duck bill” appearance described by Haas - (fig. 2 C). 
Likewise, the nail phalanx of the ulnar member of the 
right thumb had a small round hole in its distal end, 
better seen in figure 2B. 

Two sesamoids were present on the palmar aspect 
of the first metacarpal head of both hands. The second 
metacarpal head of both hands extended more distally 
than the third, the third finger, however, being longer 
than the second. No abnormalities were found over 
the carpal bones or at the joints of the wrists. 

2. Haas, S. L.: Three-Phalangeal Thumbs, .A.m. T. 
Roentgenol. 42:677-682 (Nov.) 1939. 
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The feet were clinically normal. Roentgenograms 
of the feet presented no abnormalities except that there 
was a bifid right first tibial sesamoid, which possibly 
was an ununited fracture. 

Case 3. — A white truckman aged 18 presented a 
bifid right thumb with two separate nails (fig. ZA). 
The two right thumbs were fused except for a small 
distance over the distal half of the nail phalanx. ' 

There was no known deformity in two generations. 

The roentgenogram (fig. 3 B) showed no abnormali- 
ties at the wrist or fingers except for the right thumb. 
The right first metacarpus was normal. The basal 
phalanx of the right thumb was somewhat thicker than 
the left and terminated in two round heads. The radial 
head articulated with a small middle phalanx, which 
in its turn articulated with the thin nail phalanx. The 
ulnar head of the basal phalanx articulated with a 
small wedge-shaped ossicle, which was interposed 
between it and the base of the nail pha- 



Fig. 3 (case 3). — A, photograph of both hands, 
showing the bifid right tliumb. Note also the radial 
deviation of the nail phalanges of both fifth fingers 
(clinodactylism). B, roentgenogram of the thumbs. 
Note the bifid right thumb; the radial member is 
definitely triphalangeal, while the ulnar member has a 
small third phalanx interposed between the nail and 
the proximal phalanx only on the radial side. 

lanx. The nail phalanx was normally shaped, and the 
ulnar part of its base articulated directly with the 
ulnar head of the basal phalanx. This also was an 
instance of a combination of bifid and triphalangeal 
thumb. Furthermore, the radial member of the bifid 
thumb had a fully formed middle phalanx, while the 
ulnar member had only a small wedge-shaped ossicle 
interposed onlv on the radial side between the basal 
phalanx and the nail phalamc. Thus the radial thumb 
resembled somewhat the thumbs in cases 2, 3 and A o\ 
our previous scries ' ; the ulnar thumb was similar to 
that in case 1 of that series. 


No roentgenogram of the feet was taken, but 
appeared to be normal. 

Case 4.' — A white clerk aged 18 y'ears was not awan 
of any malformations in three generations of his famil; 
His feet and left hand were normal. 

The right thumb was bifid, with a normally shape 
ulnar member and a small separate radial member 
There was good mobility of the bifid right thumb 
The draftee apparently used mainly the large ulnai 
member of the bifid thumb (fig. 4 .<4). 

Roentgenograms (fig. 4B) of both hands showed 
what appeared to be bony fusion between the greater 
and lesser multangular bones of both wrists. 

The right thumb was bifid. The right first meta- 
carpus was slightly shorter and thinner than the left 
It continued distally into the normally shaped hro 
phalanges of the ulnar thumb. An additional small 



Fig. 4 (case A).— A, photograph of both 
roentgenogram of the hands. Note the j 

thumb, the rudimentary radial member ot 
triphalangeal. 

triphalangeal thumb was attached by 

to the radial aspect of the base of the first • 

This radial member consisted of a small r'' 

(apparently a basal phalanx), which did s’-'- j.r 

definite articulation with the first 

ulated distally with a slender middle 

in turn articulated with a slender oblong • 

Case 5.~A white youth, aged 17 ' '' 

helper, had no history of a 
three generations of his fam 
The draftee's fingers wer 
thumbs were bifid and e.xtr 
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matcly the same Icngtli as the fifth finger. The two 
members of the right tliumb were completely separate 
distal to the metacarpal phalangeal joint. The left 
thumb had a cutaneous webbing connecting its two 
members and c.xtending distally to the level of the 
proximal interphalangcal joint (figs. 5 A and 5 5). 

The thumbs of both hands had normal range of mo- 
tion, although the radial and the ulnar member of the 
bifid thumbs could be moved only together simulfa- 



Vll Fig. 5 (case 5). — A and B, photographs of both 
I iiands, showing the bilateral long bifid triphalangeal 
\ ihumbs. Note the complete separation of the members 
|,pf the right thumb, while the two members of the left 
sjhumb are connected with a soft tissue web, extending 
lo the base of the nail phalanges. C, roentgenograms 
tf both hands. Note the complete bifidism of the first 
ays, including the metacarpal bones. Both thumbs are 
•• riphalangeal. The left second metacarpal head ex- 
/ ends farthest distally. The right second metacarpus 
^ riginally apparently presented the same relation to the 
■ ther metacarpal bones but became shortened by a 
■ /-acture of its shaft. Note an additional ossicle (more 
■ ' i^ble on the right side) between the greater and 
;sser multangular bones articulating with the base of 
le first metacarpal of the ulnar thumb. D, dorsipal- 
y lar view of the thumbs, showing them in greater 
. etail. 


, ’ ,:ousIy, separate motion of either member being im- 
_,:'/5SsibIe. 

Roentgenograms of the thumbs (figs. 5C and 5D) 
‘ / lowed that both thumbs consisted of two fully devel- 
' . Oed ravs. Each double thumb consisted of two fully 


developed, separate first metacarpal bones, with three 
phalanges for each member of the bifid thumb. The 
ulnar member of tlie thumb on each hand was some- 
what larger and better developed, especially on the 
right side, than the radial member. 



Fig. 6 (case 6). — Roentgenogram of the left hand, 
showing a trifid thumb, the radial member of which 
divides distally into two separate members, while the 
ulnar member has a normal appearance. Note that 
the middle thumb is triphalangeal tvith an underdevel- 
oped distal interphalangeal joint. Note also the rather 
short, stout first metacarpal. The second metacarpal 
head extends farthest distally. 


An additional small ossicle was present beriveen the 
greater and the lesser multangular bone of each hand. 
This ossicle articulated with the base of the first 
metacarpal of the ulnar thumb. 
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Fig. 7. — Schematic drawing illustrating: A, the vari- 
ous stages of longitudinal splitting, or bifidism, of the 
digital rays; B, the same stages as they occur in the 
first digit. 


There was no other abnormality at the joints of the 
wrists. The right second metacarpal was somewhat 
deformed as the result of an old fracture. 

Case 6. — This subject^ was also seen at the induc- 
tion station, but no detailed history" is arailablc. 

3. Courtesy of Dr. .A. Sager. 
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.,.,Tlie draftee presented a left trifid thumb. As the 
xpentgenogram shows- (fig. 6), the first metacarpal was 
somewhat shorter and stouter than usual. Its broad 
head articulated with two entirely separate proximal 
phalanges. The ulnar member of the trifid thumb had 
a normally developed nail phalanx. The radial thumb 
was split distallf again into two separate thumbs. The 
head of its pro.ximal phalan-x articulated with the nail 
phalanx on its radial side. On its ulnar side it artic- 
ulated with a square middle phalanx, to which a nail 
phalanx was fused b}' bone. Thus the middle member 
of the trifid thumb apparently was also triphalangeal, 
but its distal interphalangeal joint failed to develop 
fully. 

COMMENT 

The 6 cases here reported illustrate the oc- 
currence of a combination of triphalangeal thumb 
with bifid thumb in the same person with a 



Fig. 8 . — A and B, roentgenograms illustrating un- 
usual widening of the distal phalanx of each thumb, 
especially the left. This should be interpreted as a 
tendency toward longitudinal splitting, especially since 
there is bifidism of the nail phalanx of the left hallux. 
Likewise, the nail phalanx of the right hallux also is 
unusually wide. The nails of both thumbs and of the 
right big toe were unusually large. The left big toe 
had a single wide nail with a longitudinal groove in 
the middle, also showing a tendency to longitudinal 
division. 

trifid thumb in the sixth case. In 2 of the 6 
cases there was a histor}' of the presence of a 
similar deformity in the family. 

In case 1, the remaining ulnar member of the 
bifid left thumb was triphalangeal. We have no 
way of knowing whether the amputated radial 
member also consisted of three phalanges, but 


the fact that a bifid thumb was present is evi 
dent. 

In case 2, there was a definite combination u 
bifidism with triphalangism of both the radial 
and the ulnar member of the bifid thumb. C" 
the left side the thumb was not bifid L-i 
was triphalangeal, having a triangular mii" 1’ 
phalanx. It is significant also that the . ’I 
phalanx of the left thumb and that of the ulnai 
member of the right thumb in this case presented 
the “duckbill” appearance (figs. 7 Ab and 7 B b), 
which we interpreted as the most rudimentary 
stage of longitudinal splitting, or bifidism. 

In case 3, bifidism and triphalangism occurred 
in the right thumb, the longitudinal splitting. 



Fig 9 . — A and B, illustrations of the second stag' 
(figs. 7Ab and 7 Bb) (“duck bill” appearance). Nof< 
widening of the distal portion of the nail phalanx o 
the left hallux, with a small hole in its center (arrow/ 
While the skeleton of the left big toe does not show 
any definite longitudinal splitting, the soft tissues, as 
shown in B, have undergone complete longitudinal sph - 
ting, so that the left big toe has two separate toe nails- 

however, extending only through the middle ^d 
the nail phalanges of the thumbs. The bas 
phalanx of the right thumb presented only dou- 
bling of its head. 

Case 4 illustrates bifidism of the right thumb 
with a fully developed biphalangeal ulnar mem- 
ber. The rudimentary radial member w'as tn 
phalangeal and was attached to the ulnar thum 
only by soft tissue. 
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Case 5 is most interesting because of the com- 
bination of three rvell developed phalanges of the 
thumbs with complete splitting of the first ray 
and doubling of the first metacarpal on both 
sides. 

Case 6 illustrates the most unusual combina- 
tion of trifid thumb with apparent triphalangism. 
A longitudinal splitting of the proximal phalanx 
of the thumb resulted in a bifid tlrumb. The 
radial member of the bifid thumb had in its turn 
also undergone a longitudinal splitting, extending 



Fig. 10. — Roentgenograms illustrating gradually pro- 
gressive longitudinal splitting of the thumb, correspond- 
ing to the stages illustrated in figures 7 Be, d and / 
respectively. 

only through its distal phalanx ; thus there were 
one metacarpus, two proximal phalanges and 
three nail phalanges. The middle member of 
the trifid thumb presented evidence of triphal- 
angism with an undeveloped distal interphalan- 
geal joint; the radial and ulnar members on 
both sides of the triphalangeal thumb were bi- 
phalangeal. 


A study of a large number of examples of 
polydactylism encountered among the draftees 
indicates that this anomaly and its various mani- 
festations practically always conform to the 
following rule, as also observed by Mueller^ 
and others: The supernumerary digits are the 
result of a more or less complete longitudinal 
splitting of the rays of the originally pentadactyl 
limb. 

Figure 7 A schematically illustrates the various 
stages of this longitudinal splitting, or “bifidism,” 
of the rays. It can be seen that this division 
starts distally in cases of mild deformity and 
e.xtends proximally in cases of more pronounced 
deformity. 



Fig. 11. — 'Roentgenograms illustrating different pro- 
gressive stages of similar longitudinal splitting of the 
big toe. Note that in A the nail phalanx of the right 
big toe presents a “duck bill” appearance, correspond- 
ing to figures 7 Ab and 7 Bb, while the nail phalanx 
of the left big toe has undergone longitudinal splitting 
. to a greater degree, corresponding to figures 7 Ac and 
7 Be. B corresponds to the stage illustrated in figures 
7 Ae and 7 Be. C corresponds to the stage illustrated 
in figures 7 Ah and 7 Bf. 

Figure 7 B illustrates 'the same process as it 
occurs in the first digit, which has only two 
phalanges. 

As seen in figure 7 A, the bifidism may range 
from slight enlargement of the nail phalanx with 
a hole in its distal end (fig. 7Ab and B b) 
(“duck bill” appearance of Haas) to a complete 
duplication of the entire ray, including the meta- 
carpal or the the metartarsal bones (fig. 7 Ak and 
Bh). 

4. Mueller, W. : Die angeborenen Fehlbildungen der 
menschlichen Hand Erb-und Konstitutionsbiologie der 
Hand, Leipzig, Georg Thieme, 1937. 
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Various degrees of bifidism of the digital rays 
of the extremities have been encountered among 
the draftees. It is not within the scope of this 
paper to present all of the cases which would 
illustrate each of the stages of bifidism repre- 
sented in figs. 7 A and 7 B. However, a few 
of the more striking examples are shown (figs. 
8 tlrrough 12). 

From the cases presented it is apparent that 
bifidism is not an infrequent occurrence and 
develops according to a definite pattern. The 
digital ra}"^ undergoes longitudinal splitting, which 
begins at the periphery and progresses prox- 
imally in cases of more advanced deformity. 
From the 6 cases presented here and the pre- 



Fig. 12. — Roentgenogram of a normal right foot and 
-< left foot in which there are a single first ray and a 
single fifth ray, but the second, third and fourth rays 
have undergone complete longitudinal splitting, includ- 
ing complete doubling of the respective metatarsal 
bones. Note that the hvo second toes are webbed 
together, while the other toes are completely separated. 


viously reported 6 cases it is obvious that there 
is a dose relationship between bifidism and tri- 
phalangism of the thumb. 

Figure 13 illustrates graphically our theory 
concerning the development of triphalangism of 
the thumb. It may be assumed, as shown in 
this figure, that the phalanges of the originallj’^ 
bifid thumb (shown striated in the figures) 
failed to develop fully, while the bases of these 
phalanges (shown in solid black) still persist 
and simulate the third phalanx. 

The evolution of triphalangism of the thumb 
probably follows most frequentl}' the pattern 


illustrated in fig. 13 A, since in most of o 
cases the deformity resembled morphological 
the patterns illustrated in figures 13 A a, h, c, 
and e. In only 1 case (case 6, figure 12 in o 
previous article^) the pattern apparently ft 
lowed the one illustrated in figure IZBh. V 
have never observed the condition illustrated 
figure 13 F c but may postulate its existence. 


SUMMARY AND CONCLUSIONS 

Five cases of triphalangism assodated wi( 
bifidism of the thumb and 1 case of triphalangisi 
combined with trifidism were studied. A histoi 




Fig. 13.— Drawing illustrating the development oi 
triphalangism of the thumb. 


of heredity of the anomaly was established in 2 
of them. . 

Polydactylism must be regarded as a tendenc} 
toward longitudinal splitting of the origina ) 
pentadactyl limb. This splitting begins distaliy 
and extends proximally in cases of more a 
vanced deformity. . , 

The cases reported seem to substantiate 
postulations set forth by us in a previous publics 
tion,^ to the effect that the additional phalanx o 
a triphalangeal thumb is not a true phalan.' 
similar to those in the lesser fingers but rath^ 
is a remnant of the base of one of the phalan? 
of a bifid thumb. 


VENOUS PRESSURE AS AN INDEX OF BLOOD FLOW- 
IN THE UPPER EXTREMITY 


GEORGE W. DUNCAN, M.D. 

BALTIMORE 


In 1909 Hewlett and Van Zwaluwenberg ^ 
escribed a method of determination of the rate 
f blood flow in the arm. The method consisted 
ssentially in placing the upper extremity in a 
lethysmograph and measuring the initial in- 
rease in volume of the limb when the venous out- 
low was occluded b)- a pressure lower than the 
liastolic pressure. This principle has more re- 
ently been applied to more refined methods of 
letermining the rate of blood flow in both upper 
ind lower extremities." Since vascular engorge- 
nent of an extremity is obUous when venous 
icclusion is produced, the idea suggested itself 
Fat measurement of the rate of rise in venous 
pressure in one of the large veins of the forearm 
might be to some degree indicative of the rate 
of blood flow in the extremity. If such a simple 
method can be developed from this preliminary 
study and by subsequent comparison with 
plethysmographic methods, the clinical estimation 
of peripheral blood flow in a variety of medical 
and surgpcal conditions may be greatly facilitated. 

METHODS AND RESULTS 

Patients of various ages from surgical wards, either 
before operation or se\'eral days after operation, were 
used as subjects. The}- were covered with a single 
blanket and observed in a reclining position, usually one 
to three hours after the last meal. The experiments 
were carried out in a laboratory in which no provision 
was made for maintaining constant temperature; how- 
ever, the \ariation in room temperature was not great. 
The arterial and venous pressures were determined 
at the beginning of the experiments. The apparatus 
used consisted of an ordinary venous pressure apparatus 
to which a small mercury U tube manometer had been 
attached. The venous pressure apparatus was con- 

■From the Department of Surgery, Johns Hopkins 
University School of’ Medicine, and Johns Hopkins 
Hospital. 

The work described in this paper was done under a 
; contract, recommended by the Committee on Medical 
• Research, between the Office of Scientific Research and 
Development and Johns Hopkins Universitj-. 

1. Hewlett, A. W., and Van Zwaluwenberg, J. G. : 
Heart 1:87, 1909. 

2. (a) Freeman, N. E.: .<\m. J. Physiol. 113:384, 
1935. (h) Stead, E. A., Jr., and Kunkel, P. : J. Clin. 
Investigation 17:711, 1938. 


nccted to the mercury manometer by means of a column 
of isotonic solution of sodium chloride. An 18 gage 
needle was inserted into one of the large veins of the 
forearm at the elbow; iii most cases the median ante- 
cubital vein was used, although occasionally one of 
the other branches of the basilic or the cephalic vein 
was used. The needle was connected to the venous 
pressure apparatus and a three way stopcock interposed 
at the site of the needle, for the purpose of washing 
out the needle and the adjacent tubing between readings. 
The venous pressure apparatus was placed at approxi- 
mately the level of the heart, and as soon as the normal 
pressure was determined the zero reading of the 
manometer was raised to the level of the venous pres- 
sure, One or 2 cc. of 2.5 per cent solution of sodium 
citrate was used to prevent clotting in the needle 
between readings. 

Venous occlusion was obtained by an ordinary blood 
pressure cuff, applied about the upper part of the arm. 
The pressure to which the cuff was raised was in all 
cases approximately 10 mm. of mercuiy below the 
previously measured diastolic pressure. The remainder 
of the experimental procedure was carried out by two 
different methods. Although the differences between 
the two were slight and the results obtained were 
similar, for clarity' of description the experiments may 
be referred to as groups 1 and 2. In the first group 
the blood pressure cuff was rapidly inflated to the 
desired level by means of a hand bulb, while in the 
second group the cuff was more rapidly inflated from 
a 15 gallon (58 liter) bottle reservoir. Observations 
were made at room temperature and during local ap- 
plication of controlled heat and cold to the extremity. 
Control of the temperature of the extremity was 
obtained in the first group by placing the hand and 
wrist, which were covered with an ordinary rubber 
glove, in a glass water bath in which the temperature 
was maintained constantly within plus or minus 1 degree 
of the desired level. In the second group of experi- 
ments a longer rubber glove was used than in the first 
group; thus the hand, the wrist and in addition the 
lower two thirds of the forearm were in the water bath. 
In all instances the extremity- was allowed to remain in 
the water bath at least ten minutes before a reading 
was taken. 

In both groups of experiments when the needle was 
inserted into the vein and the cuff inflated the venous 
pressure began to rise immediately-. The rate of rise 
of the venous pressure was measured by- means of a 
stopwatch graduated to the tenth of a second. Since 
the rate of rise was more uniform after the pressure 
had reached 20 to 25 mm. of mercury-, in the first 
group of experiments the index chosen was the time 
required for the pressure to rise from 25 to 35 mm. of 
mercury. In the second group the index used was the 
time required for the pressure to rise from 0 to 40 mm. 
of mercury-. Readings were made at frequent inter\-als. 
In the first group the extremity' was observed at room 
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temperature, and' after several such readings the patient 
was instructed to exercise tlie hand and forearm by 
rapid repeated grippings for periods of two minutes. At 
the end of each two minute period the rate of rise in 


the second group of e.xperimehts similar observations 
were made but in a different sequence. The effects 
of heat and cold were observed, followed by observa- 
tions at room temperature and following exercise. 


Table 1. — Results of the Experiments in Group 1* 






Exercise and 









Room Temperature 

Room Temperature 

Local Application of Cold 

Local Application of Heat 



Seconds 


Seconds 


Seconds 





• 



Required 


Required 


Required 

Bath 

Room 

Required 

Bath 




lor Venous Temper- 

for Venous Temper- 

for Venous 

Temper- 

Temper- 



Patient and 


pressure 

ature. 

Pressure 

ature. 

Pressure 

ature. 

ature. 




Condition 

Reading Rise 

0. 

Rise 

c. 

Rise 

C. 

O. 

Rise 

C. ■ 

C. ■ 

G. B., aged 51; 

1 

27.S 

29.4 

4.9 

29.5 

2S.0 

15.0 

29.5 

7.S 

42.0 

29.4 

carcinoma ot 


17.S 

29.5 

5.4 

29.5 

37.0 

15.6 

29.3 

7.3 

42.2 - 

29.5 

buccal mucous 

S 

is.o 

29.3 

5.4 

29.5 

30.0 

15.0 

29.0 

ea 

42.1 

29.5 

membrane; be* 

4 

16.2 

29.5 

6.6 

29.4 

37.7 

15.1 

, 29.4 

ea 

41.S 

29.6 

fore operation 

5 

15.2 

29.4 

6.7 

29.4 

25.4 

15.3 

29.0 

7.1 

42.0 

* 29.0 

JL iL, aged 46; 

1 

ia.s 

29.S 

6.0 

SO.O 

18,2 

15.0 

30.1 




nontoxie 


19.7 

29.9 

5.0 

30.0 

23.0 

15.0 

29.9 




adenoma o£ 

3 

13.5 

29.9 

4.2 

30.0 

26.4 


30.0 




thyroid; 

4 

n.o 

29.9- 

4.2 

30,1 

19.6 

15.4 

S0.2 


* 


twelfth post- 

5 

7jg 

30.0 

3.4 

30.1 

29.9 

15.0 

29.9 




operative day 

6 

9.0 

so.o 











10.7 

30,1 









E. F., aged 66; 

1 

62,0 

26.6 

1.9 

27.6 

31.1 

10.5 

27.6 

7.3 

42.0‘ 

27a 

hemorrhoids; 

2 

31.4 

26.5 

2J2 

27.6 

25.5 

10.6 

27.3 

S.2 

42.0 

27.0 

serenth post- 

3 

24,0 

26.8 

4.2 

27.7 

20.0 

H.O 

27.0 

8.9 

42.9 

27.4 

operative day 

4 

22.9 

27.1 

4.3 

27.7 

21.7 

10.0 

27.0 

9.2 

42.0 

27,0 


5 

22.6 

27.2 

3,3 

27.7 

27.0 

10.1 

26.5 





6 

13.5 

27.3 



37.9 

10.5 

27.0 

S.2 

43,5 

26a 


7 

U.5 

27.5 










S 

10.6 

27.5 










9 

13.7 

27.4 










10 

U.3 

27.3 









V, V.. aged 22; 

1 

9.5 

27.5 

6.1 

27.6 

22 2 

15.0 

27.6 

9.0 

42.0 

27a 

tumor of 


7.8 

27.6 

4.0 

27.7 

25.3 

16.0 

27.0 

5.7 

47.3 

27a . 

pharynx; 

3 

10.4 

27.5 

4.2 

27.8 

3S.4 

15.1 

27a 

6.0 

42.1 

27.2 

before 

4 

13.2 

27.6 

3.9 

27.5 

23.5 

15.3 

27.0 

6.5 

42.0 

ira 

operation 

5 

11.5 

27.6 

2.6 

27.8 

33.0 

14.9 

27.4 

6.2 

U.9 
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The time la seconds required 

for venous pressure 

In the large veins of the forearm to 

rise from 

23 to 35 

mm. of 

merenry was detenmned, 
hand and wrist. 

Observations were made at room temperature, followed by local application of cold and heat to the 
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Bocal Application of Cold 

Room Temperature 
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Secoads 


• 

Seconds 



Seconds 

* ’ 

Seconds 




Required 

Bath 

Room 

Required 

Bath 

Room 

Required 


Required 



for Venous 

Temper- 

Temper- 

for Venous 

Temper- ' 

Temper- for Venous 

Temper- for Venous 

Temper- 

Patient and 


Pressure 

ature. 

ature. 

I^ssure 

ature. 

ature. 

Pressure 

ature, 

Pressure 

ature. 

Condition 

Beading 

Bise 

o. 

c. 

Rise 

o. 

C. 

Rise 

a 

Rise 

C. 

R. H., aged 16; 

1 

22 J5 

39.8 

25.3 

41.0 

20,1 

25.3 

28.5 

254 

6.2 

25.0 

acute appen- 

2 

18.2 

40.0 

25.3 

41.4 

20.1 

25.2 

29.5 

25.3 

7.2 

25.1 

didtis; seventh 

3 

16.8 

39.6 

25.1 

47.0 

20.0 

25.4 

24.0 

25a 

5.0 

23.0 

l>ostoperatiTe 

4 

17.6 

S9.8 

25.1 

45.0 

20.6 

25.2 

23.8 

25.9 

3.0 

25.0 

day 

5 

16.6 

40.0 

25.1 

55.4 

20.2 

25.0 

24.9 





6 

18.4 

40.0 

25.0 

60.0 

20.3 

25.5 





O. C., aged 4"; 

1 

17.1 

39.9 

2S.7 

13.6 

20.3 

25.5 

9a 

25a 

2a 

253 

stenosis of 

2 

9.0 

39.0 

25.5 

15.3 

20.S 

25.3 

11.1 

25a 

2.4 

253 

common bile 

2 


40.1 


23.6 

20.3 

25.0 

8a 

25.3 

4.4 

>.<^3 

duct; before 

4 

7.0 

39.7 

25.5 

31.5 

20.4 

25.0 

11.5 

25.3 

3.4 


operation 

5 

5.5 

40.1 

25.5 

32.4 

20.3 

25,0 

8.5 

25.5 




0 

8.3 

40.1 

25,5 

27.6 

20.5 

25.0 





J. D., aged 22; 

1 

36.8 

39.5 

25.7 

16.2 

19.7 

25.7 

19.9 

27.1 

4,6 

253 

nasal deformity; 

2 

12.5 

39.5 

25.7 

20.9 

20.3 

25.5 

14.7 

84.6 

4.7 


before operation 

3 

12.8 

39.3 

25.7 
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19.S 

25.5 

12.6 

25.7 

4.5 



4 

10.0 

S9.1 

25.5 

25.7 

20.2 

25.5 

17.1 

25.0 

4.0 



5 

13.S 

39,8 

25.5 

28.2 

20.8 

25.5 






6 

12.1 

40.1 

25.7 

25.9 

20.2 

25.5 






7 

10.4 

39.5 

25,3 

37a 

20.G 

25.0 










33,1 

30,9 

S0,0 
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forearm ^as oetenninea. uuscrvations were maae on 

the lower two thirds of the forearm, followed by determinations at room temperature and following two minute periods of cxerci... 

venous pressure was observed and recorded. After The results obtained were similar in both 
several such readings the extremitj- was placed in a groups of experiments. Exact duplications of 
water bath at 10 or 15 C. and the rate of rise in j^™res for various patients were not obtained, 

'sStT'pSre thT’Se v^ter cf In but similar trends were observed for all of them. 
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In all patients the initial rate of rise in venous 
pressure was slower than the rate in succeed- 
ing determinations. This increase in rapidit)' of 
rise quickl}- reached a fairh' uniform rate and 
remained there. It has been obser%-ed by Free- 
man and others that the blood flow in an 
extremity is greatly influenced by changes in 
temperature of the extremity; the application of 
heat increases the blood flow, while the applica- 
tion of cold decreases it. In the experiments 
described here the application of heat in all cases 
increased the rate of rise of the venous pressure, 
an obserr-ation which coincides witli that of 
Freeman and others. Likewise, the application 
of cold to the extremity invariably produced a 
decrease in the rate of rise in venous pressure. 
Exercise of the muscles of the forearm and hand 
for trvo minutes produced a pronounced increase 
in the rate of rise in venous pressure, the in- 
crease being greater than that produced by the 
local application of heat (40 to 42 C.). 

COMMENT 

These obser\’ations indicate that the rate of 
rise in venous pressure in the large veins of 
the forearm reflects to some degree the rate of 
blood flow in an extremity. When the venous 
outflow from an extremity is suddenlj"' occluded 
by a pressure lower than the diastolic pressure, 
the arterial inflow continues. The incoming 
blood progressively distends the arterial, capil- 
lary and venous systems, increasing the volume 
in the arm. The initial rapid arterial inflow 
represents the normal rate of inflow. Gradually 
this rate decreases as the pressure rises in the 
capillar^' and venous systems. The rise in pres- 


sure in the venous system, as measured in these 
experiments, is probably a later phase in the 
process than the initial increase of volume, which 
is used as an index in the plethysmographic 
methods. The brief period required for the fill- 
ing of the vascular system is apparent when one 
observes the mercur}’ manometer ; the initial rise 
is slower than the more rapid steady rise which 
quickly follows. Subsequent studies will be made 
in order to compare the pressure cun-es obtained 
by this method with the cuiwes obtained b}' the 
pletltysmographic methods and to determine the 
possible variations produced b}' elasticity of the 
vessel walls, vasomotor tone, skeletal muscle tone 
and tissue pressure. 

The exact relationship between the results 
obtained by the plethysmographic methods and 
the results obtained in these experiments is 
difficult to state, since different units of mea- 
surement are used. However, these experiments 
give some indication of the blood flow, since 
factors which previously have been shown to 
alter the rate of blood flow in an extremity pro- 
duced identical responses in these experiments. 

SUMMARY 

In the experiments described here the mea- 
surement of the rate of rise in venous pressure 
in the large veins of the forearm following 
venous occlusion is, at least to some extent, 
an index of the rate of blood flow in the ex- 
tremity. Local application of heat to the hand 
and forearm and exercise of the muscles of the 
hand and forearm increase the rapidity of rise 
in venous pressure, while local application of 
cold decreases it. 



INTRAVENOUS ADMINISTRATION OF DEXTROSE IN THE 
TREATMENT OF PATIENTS WITH DISEASE 
OF THE BILIARY TRACT 

H. A. ZINTEL, M.D.; CECILIA RIEGEL, Ph.D.; ^ROZANNE PETERS, A.B., 

and J. E. RHOADS, M.D. 

PHILADELPHIA 


COLONEL 

MEDICAL CORPS, ARMY 

Determination of the gij’cogen and lipid con- 
tent of samples of liver obtained from patients in 
the course of operations on the biliary tract indi- 
cated that the diet high in carbohydrate and pro- 
tein advocated by us ^ was more effective in 
decreasing the fat content of the liver than in 
elevating the glycogen content. The present 
study was undertaken to determine the effective- 
ness of intravenous administration of dextrose 
during the twelve hours preceding operation in 
increasing liver glycogen in patients with disease 
of the biliary tract. 

The value of giving intravenous infusions of 
dextrose solution to patients with disease of the 
biliary tract in preparation for surgical treatment 
has at times been overemphasized. Neverthe- 
less, when used as a supplement to a suitable 
diet and not as a substitute for diet they appear 
to be useful. Many of these patients show histo- 
logic evidence of hepatic damage at operation, 
and it seems of particular interest to determine 
whether a high level of liver glycogen would be 
found in such patients after infusion of dextrose. 

PROCEDURE 

Eighteen patients with varying degrees of disease of 
the biliary tract requiring surgical operation were 
studied. Two liters of 10 per cent dextrose solution 
was administered to each patient by continuous veno- 
clysis for about twelve hours preceding operation. The 
operative procedure was carried out with the patient 

From Surgical Seirice B, Hospital of the University 
of Pennsylvania and The Harrison Department of 
Surgical Research, University of Pennsylvania School 
of Medicine. 

1. (a) Ravdin, I. S. : Some Aspects of Carbohydrate 
Metabolism in Hepatic Disease, J. A. M. A. 93:1193 
(Oct. 19) 1929. (b) Goldschmidt, S.; Vars, H. M., 

and Ravdin, 1. S,: The Influence of the Foodstuffs 
upon Susceptibility' of the Liver to Injury' by Chloro- 
form, and the Probable Mechanism of Their Action, 

J Clin. Investigation 18:277, 1939. (c) Ravdin, I. S.; 
Thorogood, E.; Riegel, C.; Peters, R., and Rhoads, 

1 E • The Prevention of Liver Damage and Facilita- 
tion of Repair in Liver by Diet, J. A. if. A. 121:322 
(Jan. 30) 1943. 
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under spinal anesthesia in every instance. At the 
of each operation appro.ximately' 0.5 Gm. of tissue 
removed from the anterior margin of the liver, 
a portion of this specimen was immediately' place 
potassium hy'dro.vide solution for determinatior 
glycogen. Chemical and histologic analyses were i 
of all specimens removed. After removal of the poi 
of the specimen for determination of glycogen, 
remainder of the specimen was divided into two e 
parts, one for histologic study' and the other for 
termination of fat content. Determinations of 1 
gly'cogen were made by the method of Good, Kra 
and Somogyi.- Mam and Long’s ® modification of 
Stoddard and Druo' * method was used for determ 
tions of fat. 

RESULTS 

Biopsy specimens of the liver from 58 patie 
with disease of the biliarj' tract were studi 
Eighteen of the patients received dextrose ini 
venously prior to operation. The average g 
cogen content of the liver of those patients \ 
6.1 per cent. The highest value observed in t 
group was 10 per cent, and the lowest was 
per cent. In analyses of biopsy specimens of i 
liver of a group of 40 other patients with dise: 
of the biliary tract who were not treated w 
dextrose administered intravenously, the avera 
glycogen content was 2.8 per cent. Thus t 
average glycogen content of the liver in the gro 
of patients treated with intravenous administi 
tion of dextrose was 118 per cent higher th; 
that in the group of 40 patients who did n 
receive dextrose intravenously. 

Those of the 18 patients who were giv< 
dextrose intravenously and who had histolog 
evidence of some hepatic damage had an averaj 
liver glycogen level of 5.7 per cent. This lev 
of 5.7 per cent was 104 per cent higher than tl 

2. Good, C. A.; Kramer, H., and Sornog}i, N 
Determination of Glycogen, J. Biol, Chem. 100:4S 
1933. 

3. Long, G. N. H. : Personal communication to tf 
authors. 

4. Stoddard, J. L., and Drury, P. E. : Titratio 
Method for Blood Fat, J, Biol. Chem. 84:741, 1929, 
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average glycogen level of the control group. 
Thus it is possible to produce a significant ele- 
vation of the glycogen content of the liver in 
the presence of moderate hepatic damage. None 
of the patients studied had histologic evidence of 
severe hepatic damage. 

COJIMEXT 

It has long been recognized that the damaged 
liver contains an increased amount of fat and 
little glycogen.^ Rosenfeld ® demonstrated that 
animals fed on carbohydrate are less susceptible 
to drugs which cause hepatic damage and in- 
crease in liver fat and furthermore that once 
hepatic damage is established recot’ery is aided 
by feeding of carbohydrate. Davis, Hall and 
Whipple," Opie and Alford ’’ and Graham ® 
demonstrated experimentally the resistance of 
liver containing increased amounts of glycogen 
to hepatic damage produced by chloroform or 
phosphorus. A high carbohydrate intake was 
shown by Bollman and Mann,^° Ravdin,^” and 
others to reduce the degree of hepatic damage 
following experimental ligation of the common 
bile duct. 

Large quantities of dextrose were first used at 
the suggestions of Beddard for the treatment 
of patients with hepatic damage following chloro- 
form anesthesia. Jones found that the more 
intensive the dextrose therapy the better the 
prognosis for patients with acute hepatic insuffi- 
ciency. Regardless of whether or not carbo- 
hydrate acts directly or indirectl}' in protecting 
the liver against damage or in aiding recovery, 
if damage has already occurred carbohydrate has 
come to be regarded as of value clinically. 


5. Edie, E. S. ; Moore, B., and Roaf, H. E. : Studies 
on Glycosuria, Biochem. J. 5:532, 1911. 

6. Rosenfeld, G. : Fettbildung, Ergebn. d. Physiol. 
2:50, 1903. 

7. Davis, N. C. ; Hall, C. C., and Whipple, G. H. : 
Rapid Construction of Liver Cell Protein on Strict 
Carbohydrate Diet Contrasted rvith Fasting, Arch. Int. 
Med. 23:689 (June) 1919. 

8. Opie, E. L., and Alford, L. B. : The Influence of 
Diet upon Necrosis Caused by Hepatic and Renal 
Poisons ; I. Diet and the Hepatic Lesions of Chloroform, 
Phosphorus or Alcohol, J. Exper. Med. 21:1, 1915. 

9. Graham, E. A.: The Resistance of Pups to Late 
Chloroform Poisoning in Its Relation to Liver Glyco- 
gen, J. Exper. Med. 21:185, 1915. 

10. Bollman, J. L., and Mann, F. C. : Experimentally 
Produced Lesions of the Liver, .A.rm. Int. ^led. 5:699, 
1931. 

11. Beddard, A. P. : A Suggestion for Treatment in 
Delayed Chloroform Poisoning, Lancet 1:782, 1908. 

12. Jones, C. M. : The Treatment of Acute Hepatic 
Insufficiency and Its Relation to Prognosis, .A.m. J. 
Digest. Dis. & Nutrition 4:162, 1938. 


There have been differences of opinion among 
the proponents of carbohydrate therapy concern- 
ing the advantages of intravenous administra- 
tion of dextrose if the patient is able to take 
large amounts of carbohydrate by mouth. Mac- 
Intyre and associates have shown that supple- 
mentary dextrose given b}' mouth will raise the 
glycogen content of the normal liver, but they 
were not successful in raising the glycogen level 
of the severely damaged liver above 2.9 per cent, 
which is approximately the average normal gly- 
cogen content of the undamaged liver. More 
carbohydrate can be deposited in the liver if 
dextrose is given b}’ the intravenous route than 
if an equivalent amount is given bj’ mouth. The 
explanation for this probablj' lies in the fact that 
higher blood sugar levels are obtained when 
dextrose is administered by vein than when ad- 
ministered by mouth. Cori and Cori have 
pointed out that the blood sugar level to a large 
extent determines tbe amount of glycogen de- 
posited in the liver and that this deposition is 
not determined by the total amount of dextrose 
administered. 

This fact can be further demonstrated in this 
experiment if our data are compared with those 
of Macintj-re and associates.^^ In each experi- 
ment the same amount of dextrose was used, 
namely 200 Gm. MacIntyre’s patients received 
this amount by mouth during the twelve hours 
preceding operation, whereas the patients re- 
ported on here received the same amount intra- 
venously during the Dvelve hours preceding 
operation in the form of 2,000 cc. of 10 per cent 
dextrose. The patients who received dextrose 
by mouth showed a 60 per cent increase in liver 
glycogen, while those who received dextrose 
intravenously showed an increase of 1 18 per cent. 
Thus when 200 Gm. of dextrose is administered 
by vein a higher glycogen content results than 
when the same amount is given by mouth. 

Goldschmidt, Vars and Ravdin demon- 
strated that the degree of hepatic damage fol- 
lowing chloroform anesthesia is proportional to 
the fat content of the liver. They concluded that 
a higher concentration of hepatic glycogen, per 
se, fails to confer any discernible protection 
against the hepatotoxic action of chloroform in 
rats with the same concentration of hepatic fatt)' 
acids and similar intakes of protein. Johnson and 

13. Maclnt 3 're, D. S. ; Pederson, S., and Maddock, W. 
G. : The Gb'cogen Content of the Human Liver, Surgeiv 
10:716, 1941. 

14. Cori, C. F., and Cori, G. T. : The Influence of 
Insulin and Epinephrine on Glycogen Formation in the 
Liver, J. Biol. Chem. 85:275, 1929. 
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co-workers showed that a diet high in protein 
and carbohydrate and low in fat was as effective 
in one week in reducing liver fat in the dog with 
obstructive jaundice as a high carbohydrate diet 
was in two weeks. Protection of the liver against 
damage, therefore, resolves itself into the posi- 
tive- action of protein, the indirect action of 
carbohydrate and the negative action of fat. 

The results of administration of a diet high 
in carbohydrate and protein, low in fat and high 
in calories for five days or more before opera- 
tion, while excellent from the standpoint of re- 
ducing the fat content of the liver, were not 
impressive from the standpoint of the degree of 
elevation of the glycogen level. The average 
frrcrease of iVver gi’yrajgen' a&r scadi a dud: m 
patients with severe hepatic damage was 10 per 
cent.’^'^ On the other hand, there was no evi- 
dence in the patients who received dextrose 
intravenous!}' that the fat content was signifi- 
cantly lowered. 

In tire light of these findings, the optimum 
preparation of patients with hepatic damage for 
surgical operation would probably be obtained 
with administration of a diet high in protein 
and carbohydrate and low in fat over five to 
fourteen days, supplemented by intravenously 
administered dextrose for a period immediately 
prior to operation. 

The need for dextrose preoperatively in pa- 
tients with hepatic damage becomes more ap- 
parent when one realizes that as much as 45 
per cent of the liver glycogen may be lost during 

15. Johnson, J. ; Ravdin, I. S.; Vars, H. M., and 
Zintel, H. A.; Effect of Diet on Composition of the 
Liver in the Presence of Obstruction of the Common 
Bile Duct, Arch. Surg. 40:1104 (June) 1940. 


the course of a long operation, as reported I 
Ariel, Pack and Rhoads.^' 

Liver glycogen is so labile that if one desire 
to maintain it at a high level during an opera 
tion intravenous administration of dextrose i 
fully justified, especially during the period c 
fasting immediately before operation. Its ad 
ministration may, of course, be continue 
throughout the operation and into the postopera 
tive period. 

SUMMARY 

Biopsy specimens of the liver were 
from a group of 58 patients with disi • 

biliary tract. Eighteen of these patients'' ■ - 
dextrose intravenoosty before operation, and thf 
remaining 40 patients were controls and received 
no preoperative dextrose therapy intravenously 

The average glycogen level of the liver of the 
patients who received dextrose intravenously 
was 6.1 per cent, or 118 per cent greater than 
the average glycogen level of the control group. 

The patients who had moderate hepatic 
damage, as judged by histologic studies, and who 
received dextrose intravenously had an average 
hepatic glycogen level of 5.7 per cent, or IW 
per cent more than the level observed in the 
control patients. 

Intravenous administration of dextrose with- 
out dietary supplement did not significantly 
lower tbe fat content of the liver in the patients 
observed. 

16. Ariel, I.; Pack, G. T., and Rhoads, C. P-i 
Metabolic Studies in Patients with Cancer of Gastrii- 
Intestinal Tract: Influence of Gastric Surger}' upo" 
Chemical Composition of Liver, Ann. Surg. 1IS:9. . 
1942. 



SUBARACHNOID ANALGESIA MAINTAINED BY THE 
CONTINUOUS DROP METHOD 

JULIA G. ARROWOOD, M.D., akd FRANCIS F. FOLDES, ' M.D. 

BOSTON' 


The method for inducing continuous spinal 
e'^hesia introduced by Lemmon ^ in 1940 has 
‘ Q firu^s procedure for obtaining sub- 

;iock to the categoiy' of controllable 
ftnC,. This has greatly increased its adapta- 

■ lity and safetj'. Recenth' we - described a 
■ ntinuous drop method for maintaining sub- 

- "achnoid analgesia. 

TECHNIC 

-In addition to the special mattress, malleable needle, 
bing and stopcock of Lemmon, the equipment includes 
250 cc. leveling flask and tubing fitted with a ^lurphy 
, opper, a regulating valve and a glass adapter (fig.). 

tter the lumbar puncture is accomplished and the 
•’ .tient turned to the recumbent position, the initial dose 
anesthetic solution is given, as would be done with 
:’ ''e fractional method of administration. For this dose 
'e use 2.S per cent procaine hydrochloride in a 2.5 per 
nt solution of de.xtrose in isotonic solution of sodium 
iloride. The size of the initial dose depends on the 

- - fight of analgesia desired. For a cutaneous level to 
.- le third or fourth thoracic segment, which is adequate 

.■yr an operation on the upper part of the abdomen, a 
ood risk patient of average size will require 6 cc. of 
le solution, representing 150 mg. of procaine hydro- 
hloride. As soon as the initial injection is made, the 
ible is placed in a 5 degree Trendelenburg position and 
nalgesia is established at the necessary level. The 
-atient is then moved to the operating room, the opera- 

■ ive field prepared and the incision made. Analgesia is 
naintained by the drop method. The leveling flask, 
ontaining 0.5 per cent procaine hydrochloride solution, 
s suspended 60 to 80 cm. above the level of the spinal 
leedle. Twentj' minutes after administration of the 
nitial dose, the 2 cc. of the 2.5 per cent procaine hydro- 
rhloride solution remaining in the continuous spinal 
lubing (measured to contain exactly that amount)* is 
withdrawn. The air is exhausted from the tubing of 
the leveling flask by permitting it to fill with 0.5 per 
cent procaine hydrochloride solution, and then the glass 
adapter is connected to the stopcock. Fortj- drops of 
the 0.5 per cent procaine solution is run in immediateh- 
to replace the 2 cc. of the 2.5 per cent procaine solution 
previously withdrawn. By calibration 20 drops of this 
solution represents 1 cc. Then the valve is regulated 

From the Department of Anesthesia of the Massa- 
chusetts General Hospital and the Anesthesia Labora- 
tory of the Haiward Medical School at the Massachu- 
setts General Hospital. 

1. Lemmon, M. T. : .-K Method for Continuous 

.Spinal Anesthesia, .^nn. Surg. 111:141-144, 1940. 

2. .'\rrowood. J. G., and Foldes, F. F. : A Continuous 
Drop Method for Subarachnoid .Analgesia, .-^nesthesi- 
ologj- 5:465-469, 1944. 


to .deliver the desired number of drops per minute. The 
rate of dropping should be accurately timed 'by a stop- 
watch. For work on the upper part of tlie abdomen in 
the average patient it is necessary to adjust the flow 
to the rate of 8 drops per minute. If a lower level of 
analgesia is indicated or the patient is small, the rate 
should be slower. It is advisable to test the cutaneous 
level at intervals, in order to be assured that it has 
neither advanced nor receded. The rate of dropping 
may vary slightly with changes in the pressure of the 
spinal fluid. Usually it tends to become gradually 
slower. This should be checked every ten or fifteen 
minutes and the valve regulated to deliver the drops 
at the desired rate. Occasionally, although working 



Diagram or apparatus. 

conditions have been satisfactory throughout, additional 
relaxation is needed to close the peritoneum. This may 
be immediately obtained by letting 100 drops (repre- 
senting 25 mg. of procaine in 5 cc.) go in rapidly. Then 
dropping is resumed at the usual rate and continued 
until the cutaneous stitches are started. 

The table contains a summary' of the management of 
the first 2/ consecutive cases in which the continuous 
drop method was used. In 11 cases the spinal anesthesia 
was supplemented with pentothal sodium to produce 
sleep and obtund the vomiting and traction reflexes. 
Usually the blood pressure was well maintained without 
the aid of adrenergic drugs, but it uas necessary to give 
such a drug in 9 cases. 
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Summary of the ResuUs of the Cor.timious Dro, 


Age, 

^o. Xame Sex Tr. 


Diagnosis 


Operative Premcdicatlon,* 

Procedure Mg. 


Dose, Hg. 
InUial Total 


Burs ti 02 

Spinal r * — 

1/erel Hr. ills- 


1 

E. C. 

9 

39 

Intestinal poly- 

Bemoval of polyps 

M.S. 

10.0 

100 

190 

Second 

1 30 





posis 


A.S. 

0.0 



dorsal 


C. 0. 





E.S. 

50.0 





2 

d" 

57 

Cnrciuoma of 

Badical dissection 

Pento. 30G.0 

100 

255 

Fifth 

2 55 





perianal region 

of left groin 

M.S. 

10.0 

dorsal 







A.S. 

0.6 










E.S. 

50.0 





S 

3. E. 

e 

52 

Carcinoma of 

Bigbt uretero- 

M.S. 

10.0 

125 

355 

Third 

o 





bladder 

enterostomy 

A.S. 

0.6 

dorsal 








E.S. 

50.0 




4 

A. P. 

c? 

C4 

Inguinal hernia 

Gallle hernior- 

M.S. 

10.0 

100 

SCO 

Sixth 

2 45 






rhaphy 

Scop. 03 


dorsal 








E.S. 

50.0 





5 

A. G. 

o’ 

5S 

Carcinoma of 

Subtotal gastrec- 

M.S. 

10.0 

150 

720 

Third 

4 10 





stomach 

tomy 

A.S. 

O.G 



dorsal 








E.S. 

50.0 





6 

J. 31. 

(? 

6S 

Duodenal ulcer 

Second stage gas- 

M.S. 

10.0 

150 

260 

Second 

1 35 






tric resection 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





7 

E. K. 

e 

63. 

Duodenal ulcer 

Subtotal gastrec- 

M.S. 

10.0 

150 

535 

Second 

3 50 






tomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





8 

E. K. 

d 

IS 

Duodenal ulcer 

Second stage gas- 

M.S. 

10.0 

150 

350 

Third 

2 10 






tric resection 

A.S. 

O.G 



dorsal 








E.S. 

50.0 





9 

C. 0. 

o 

60 

Metastatic carci- 

Radical dissection 

M.S. 

10.0 

100 

3-20 

Fifth 

3 SO 





noma of vulva 

of groin 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





10 

G. P. 

d 

24 

Ventral hernia 

Gallic repair 

M.S. 

10.0 

125 

425 

Fourth 

4 15 







A.S. 

O.G 



dorsal 








E.S. 

50.0 





11 

E. M. 

9 

65 

Carcinoma of 

Radical dissection 

M.S. 

10.0 

100 

370 

Fourth 

3 40 





vulva 

of groin 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





12 

C. S. 

9 

69 

Carcinoma of the 

Colectomy (right 

M.S. 

10.0 

125 

340 

Third 

. s .. 





cecum 

side) 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





13 

T. P. 

d 

46 

Obstructing duo- 

Subtotal gastrec- 

M.S. 

10.0 

150 

630 

Fourth 

4 15 





denal ulcer 

tomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 




3 55 

14 

S.N. 

d 

52 

Duodenal ulcer 

Subtotal gastrec- 

M.S. 

10.0 

150 

570 

Third 





stomach 

tomy 

A.S. 

0.6 



dorsal 








P.S. 

150.0 











E.S. 

60.0 





15 

N. N. 

9 

C3 

Carcinoma of 

Resection of the 

M.S. 

8.0 

125 

275 

Third 

2 5 


left side of colon 

descending colon 

A.S. 

0.6 



dorsal 








P.S. 

150.0 











E.S. 

50.0 




2 25 

IG 

6. M. 

d 

63 

Carcinoma of the 

Bilateral uretero- 

M.S. 

15.0 

150 

370 

Fourth 


bladder 

enterostomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 




2 40 

17 

C. S. 

9 

67 

Carcinoma of the 

Ileotiansvcrse 

M.S. 

10.0 

125 

265 

Third 



ascending colon 

colostomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





IS 

J. M. 

d 

63 

Jejunal ulcer 

Subtotal gastric 

M.S. 

S.O 

150 

390 

Third 

2 25 



resection 

Scop. 

0.3 



dorsal 








Pento. 100.0 




3 50 

19 

J. H. 

g 

56 

Carcinoma of the 

Subtotal gastrec- 

M.S. 

10.0 

150 

550 

Third 



stomach 

tomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





20 

JI. E. 

9 

53 

Carcinoma of the 

Exploratory lapar- 

M.S. 

20.0 

150 

ISO 

Third 

1 .. 


stomach 

otomy and biopsy 

A.S. 

0.4 



dorsal • 








E.S. 

50.0 




2 35 

21 

P. M. 


45 

Gastric ulcer 

Subtotal gastrec- 

M.S. 

10.0 

250 

450 

Third 


tomy 

A.S. 

0.6 



dorsal 








E.S. 

50.0 




2 15 

22 

0. D. 

d 

31 

Duodenal ulcer 

Second stage gas- 
trie resection 

M.S. 

A.S. 

10.0 

0.6 

200 

420 

Third 

dorsal 







E.S. 

50.0 





23 

J. M. 

J 

63 

Aneurysm of com- 

Excision of 

M.S. 

20.0 

125 

200 

Sixth 

3 10 


mon femoral artery aaearyEm 

A.S. 

0.6 



dorsal 








E.S. 

50.0 





24 

M. F. 


62 

Oarcinoma of 

Resection of 

M.S. 

8.0 

125 

250 

Fourth 

2 - 

d 

splenic flexure 

splenic flexure 

A.S. 

Pento. 

10.0 

100.0 



dorsal 








E.S. 

75.0 




6 35 

25 

F.D. 

d 

7‘‘* 

Carcinoma of 
rectum 

Combined abdom- 
inal perineal 

M.S. 

A.S. 

8.0 

O.C 

150 

555 

Sixth 

dorsal 





resection 

E.S. 

50.0 





26 

M. B. 

d 

42 

Intestinal obstruc- 
tion 

plication of cccum 

M.S. 

A.S. 

lO.O 

O.C 

150 

IS5 

Third 

dorsal 

3 -- 






Pento. ICO.O 











E.S. 

50.0 




3 4 ^ 

®7 

E.S. 

d 

63 

Anearysm of left 
femoral artery 

Excision of anen- 
rysm and repair of 

3I.S. 

A.S. 

8.0 

0.4 

200 

165 

Fifth 

dorsal 





Inguinal hernia 

EE. 

25.0 






. 5 i3(j!c3tM EJorphlE- sulfate; A^.. stropte? ralfste; E.E.. ephfdric* Eulfatc; reato..”r>fatobarb!t«I eodlura: FWP- 

atalne hy'drobromMe, and P.S., pbenobarbltal eodiuin. 


242 



Method in the First Twenty-Seven Consecutive Cases 


Pentothal 

Intravenous Sodium, Adrenergic 
Therapy t Gm, Drug ♦ 


6% D. in W. 


5%D. inS. .... Pit. 5 units 
E.S. 25 mg. 


5% D. in S. 


Operative 

Complications 


Moderate fall In 
blood pressure; 
slight nausea 


Postoperative 

Complications 


Moderate nausea 
and emesis on 
first postoperative 
day 


Comments 

Patient had 6 major abdominal operations 
previously for recurrent intestinal poly- 
posis and its complications 
Patient had a previous combined abdom- 
inal perineal resection; moderate anemia 
(B. C. 3,750,0CO); for maintenance of 
anesthesia 0.2% instead of 0.5% procaine 
hydrochloride "tvas used 
After 1 hr. 25 min. of anesthesia, relaxa- 
tion became poor; administration of 120 
drops (C cc. = SO mg.) of 0.5% procaine 
hydrochloride solution tvitbin 1 min. 
resulted in complete relaxation 


5%D in S 1.0 Besides the usual 8 drops of 0.5% procaine* 

-r 600 cc. * hydrochloride per minute, the patient 

blood * four times received 100 drops (5 cc. = 25 

mg.) of same solution dropped in rapidly 

0.6 Pit. 5 units Moderate fall in 

E.S. 25 mg. blood pressure 
after 20 min. 


500 cc. blood 


5% D. in W. 


.... Xansea and vom- 
iting on opera- 
tive day 

Xausea on oper- 
ative day 

57c D. in W. 0.53 3 mg. Xeo. Fail in blood 

intramuscu- pressure 
larly twice 

600 cc. blood 1.7 


600 cc. blood 1.4 


500 cc. blood 0,4 


6%D. inS. 

.... 

Pit. 5 units 

Fall in blood 


E.S. 2o mg. 
intramuscularly 

pressure 


500 CC. blood 

.... 

Pit. 5 units 

Fall in blood 

600 cc. blood 

1,000 cc. 

1.1 

E.S. 2o mg, 
intramuscnlarly 

pressure 

Pit. 5 units 

Pail in blood 

blood 

600 cc. blood 

500 cc. blood 


E.S. 2a mg. 
intramuscu- 
larly twice 

pressure 

0.75 




After 1 hr. 40 min. of anesthesia 100 drops 
(5 cc. s= 25 mg.) of 0.5% procaine hydro- 
chloride solution was adininistered 
for inadequate relaxation 


X.S. 0.8 Patient was 6 ft. 3 In. (1.9 m.) tall, and 

initial dose had to be increased to 200 mg. 
to obtain satisfactory height of anes- 
thesia 

500 cc. blood .... 


600 cc. blood 


2,500 cc. blood 1.25 

+ 500 cc. 

plasma 


X.S. 0.3 


N.S. -f- 200 cc. 
blood 


Pit. 5 units Fall In blood 

E.S. 25 mg. pressure; severe 

Intramuscularly loss of blood 
Xeo. 1 mg. intra- 
venously twice 

Xeo. 1 mg. Fall In blood 
Intravenously pressure 
twice 

Pit. 5 units Fan In blood 

E.S. 25 mg. pressure 

subcutaneously 


Patient was extremely obese, bad been oper- 
ated on previously for carcinoma of 
uterus and was anemic; blood pressure 
at start was 80 /to mm. Hg 

Kausea and vom- Before turning patient to Sims position 
King on opera- 6 mg. of tetracaine hydrochloride In 2 cc. 

uve and first of 2.5 l>. in S, was given and the spinal 

postoperative needle removed 

day 


Chill attributed Anesthesia maintained with 0.3% procaine 
to transfusion Jiydrochloride solctlon 


t B. Id W. Indicates dextrose In water; D. In S.. dextrose in saline solution and N.S., Isotonic solution of Bodiam chlorid* 
I Pit. Indicates pltressln and Nco., neo-synephrlne hydrochloride. 
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COMMENT 

With any method involving fractional dosage, 
the concentration of the anesthetic drug in the 
spinal fluid is higher immediately after injection 
of each dose and gradually decreases until the 
next dose is given. Corresponding to this, the 
level of analgesia advances and recedes. By the 
continuous drop method, after the analgesia is 
established at the desired height, it can be kept 
there constantl)' by administering a dilute solu- 
tion at a suitable rate. 

Accidents and undesirable side- effects occur- 
ring in the course of spinal analgesia are directly 
re.l3ted to.' (s'} tJie inhsrei}! tOAvritr tije •dxyg 
used (h) the size of the individual dose, and (c) 
the concentration of the drug in the injected so- 
lution. The first factor can be reduced to a mini- 
mum by using the least toxic local anesthetic 
available. At the present time pharmacologists 
are agreed that this agent is procaine hydro- 
chloride. The size of each dose can be reduced 
u'ith an}' method of fractional administration, but 
with such a method each dose must be large 
enough to produce a concentration at the upper- 
most anesthetized segment sufficient to produce 
an analgesia that will last until the next dose. 
With a more sensitive method, such as the con- 
tinuous drop technic, after the necessary level of 
analgesia is established by the initial dose it is 
possible to add only that amount of the drug 
necessar}' to maintain this level from moment to 
moment. This keeps the concentration of the 
drug in the spinal fluid at a minimum at all times. 

By no means the least important advantage of 
the drop method is that it provides a perfectly 
aseptic technic. After it is once connected, the 


system can be kept closed at all times, there b 
no necessity for changing a syringe or under 
ing other manipulations. 

The volume of 0.5 per cent procaine hy( 
chloride solution injected in the course of 
operation varies between 15 and 25 cc. in an h 
It was thought possible that this might resul 
a serious rise in the pressure of the spinal f 
in operations lasting two hours or more, 
this reason a spinal fluid manometer was 
eluded in the system in 8 early cases, and readi 
were taken initially and every ten mint 
throughout. A slight gradual sustained rise - 
observ'ed, which caused no symptoms and i 
without c/im'caf significance. 

Although the apparatus for continuous d: 
spinal anesthesia can be adjusted to maint 
analgesia with little supen'ision, the safety of 
technic depends on its meticulous application £ 
on expert observation and management of 
patient. We therefore advise that it be used oi 
by the experienced spinal anesthetist who c 
give it his undivided attention. It should not 
initiated by the surgeon for later supen'ision 
a nurse anesthetist or an intern. 

SUMMARY 

A continuous drop method for maintaini 
spinal analgesia is described. The advantages 
such a technic are : 

1. The level of analgesia can be kept constai 

2. The safety factor is increased because t 
size of the dose and the concentration of the dn 
in the spinal fluid can be kept at a minimum. 

3. Continuous administration makes it possib 
to use the least toxic drug. 

4. Complete asepsis may be assured. 
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PENICILLIN IN THE TREATilENT OF CHRONIC OSTEOMYELITIS 

A REPORT OF FORTY CASES 

DONALD G. ANDERSON, M.D.; LOUIS G. HOWARD, it.D., axd 
CHARLES H. RAI^IMELKAMP, M.D. 

BOSTON 


It is now generally accepted that penicillin is 
the most effective chemotherapeutic agent yet 
discovered for the treatment of staphylococcic 
infections. In view of this fact, a critical study 
of its action on chronic osteomyelitis should be 
of value. 

Such a stud}' should have trvo aims: one to 
evaluate the effectiveness of penicillin for this 
disease and the other to determine, if possible, 
the most satisfactory' method of employing this 
new therapeutic agent. In any study of chronic 
osteomyelitis, prolonged obser\'ation of patients 
after the completion of treatment is necessary 
before final conclusions can be established. 

Several reports have now been published in 
whick reference has been made to the use of 
penicillin for chronic osteomyelitis.^ These re- 
ports have been concerned chiefly with a descrip- 
tion of the immediate effect of penicillin. There 
has been no report as yet of a series of cases in 
which it has been possible to follow the course of 
the disease for any considerable time after the 
completion of treatment. 

From the Robert Dawson Evans Memorial of the 
Massachusetts Memorial Hospitals and the Departments 
of Medicine and Orthopedic Surgery, Boston Uni- 
versity School of Medicine. 

The penicillin was provided by the Office of Scien- 
tific Research and Development from supplies assigned 
by the Committee on Medical Research for clinical 
investigations recommended by the Committee on 
Chemotherapeutics and Otlier Agents of the National 
Research Council. 

1. Florey, M. E., and Florey, H. W. : General 
and Local Administration of Penicillin, Lancet 1:388 
(March 27) 1943. Keefer, C. S.; Blake, F. G.; Mar- 
shall, E. K., Jr.; Lockwood, J. S., and Wood, W. B., 
Jr.: Penicillin in the Treatment of Infections, J. A. 
M. A. 122:1217 >(Aug. 28) 1943. Lyons, C: Peni- 
cillin Therapj' of Surgical Infections in the U. S. 
Army, ibid. 123:1007 (Dec. 18) 1943. Robertson, 
I. M. : Penicillin in Bone Infections, Brit. M. J. 1 : 
519 (April -15) 1944. Mowlem, R. : Surgery and Peni- 
cillin in Mandibular Infections, ibid. 1:517 (April 15) 
1944. Dawson, M. H., and Hobby, G. L.: The Qini- 
cal Use of Penicillin,.). A. M. A. 124:611 (March 
4) 1944. Barr, J. S. : The Use of Penicillin in the 
Navj-, J. Bone &: Joint Surg. 26:380 (.A.pril) 1944. 
Ferrer, J. M., Jr.: The Role of Penicillin in the Man- 
agement of Infection, ibid. 26:522 (July) 1944. 


The purpose of this paper is to present a pre- 
liminary report of a series of 40 cases of chronic 
osteomyelitis in which treatment with penicillin 
has been employed. In 25 of these cases, it has 
been possible to conduct follow-up observations 
for one year or longer after completion of the 
first course of treatment with penicilhn. The 
results of treatment will be presented, and the 
methods of treatment which we have found to 
be most satisfactory will be discussed. 

CLIXIC.4L M.ATERIAL 

The pertinent data concerning the historv', 
treatment and results of treatment in each case 
are summarized in table 1. 

The patients ranged in age from 14 to 74 
years. ThirW-four (85 per cent) were over 20 
years of age. The duration of the osteomyelitis 
varied from Uvo months to forty-nine years. 
In all but 6 cases it was of more than one year, 
and in 17 it was of more than ten years. At 
the time treatment with penicillin was begun, 
S}’mptoms and signs of active infection had been 
present for from one week to eighteen years. 
In 19 cases (47 per cent) draining sinuses had 
been present for one year or longer. 

Most of the patients had received intensive 
therapy with sulfonamide drugs without benefit, 
and many of them had had recent surgical treat- 
ment. One half of the patients had definite 
constitutional symptoms, such as fever, malaise 
and anorexia. 

The site of infection was the femur in 25 
cases, the humerus in 4, the tibia in 4, the 
sacrum in 2, the radius in 2 and in 1 each the 
ulna, the metatarsal bones and the vertebrae. 
In 35 cases, draining sinuses were present. In 
the other 5 abscesses of the bone or soft tissues 
which had not drained were present. 

Staphylococcus aureus was cultured from ma- 
terial from the local lesion in all but 2 cases. In 
2 cases (cases 31 and 36) abscesses were not 
drained until penicillin had been given for sev- 
eral days, ilaterial taken for culture at the 
time of operation was sterile. In each of these 
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instances Staph, aureus liad been cultured from 
material from the lesion during a previous 
exacerbation. 

In 6 cases (cases 2, 23, 25, 27, 29 and 33) 
beta hemolytic streptococci were also cultured, 


isolated from patients before treatment with 
penicillin was begun (table 2). The tests were 
performed by the method described by one of us 
elsewhere.- Twenty-four strains were com- 
pletely inhibited by concentrations of 0.08 O-x- 


Taule \.~Pcrlincnt Dala on Forty Cases oj Chronic Osteomyelitis m JVhieh Treatment with PeniciUin Was Used 


Ace, 
Case Yr, 


Bone Involved 


History 

Dura- Dura- 
tion of tion 
Osteo* of 
niyc- Drnln- 
lltls, nec, 
Yr. Wk. 


Se- 

qucf 


I>uratIon, 

Days 

Sys- 


Treotment 


Averace 
Dally Dose, 
Oxford Units 


Results 


trums tcinic Local Systemic Local inent Days 


Sur- Cul- 
Cfcal tures Sinuses 
Treat- SJerile, Healed, 
Days 


1 

CC 

Femur 

23 

2 

+ 

23 

0 

30,000 

0 

0 

17 

42 


20 

Fourth and fifth 













lumbnr vertebrae 

1 

52 

0 

6 

5 

90,000 

2.000 

0 

3 

11 

3 

44 

Femur 

32 

52 

0 

16 

0 

75,000 

0 

0 

9 

20 

4 

53 

Femur 

13 

It 

0 

21 

0 

120,000 

D 

0 


32 

5 

5S 

Femur 

25 

20 

0 

14 

0 

100,000 

0 

0 

S 


C 

nr 

Sacrum 

3 

101 

0 

20 

15 

70,000 

4,000 

0 

11 

41 

7 

37 

Femur 

29 

0 

0 

23 

0 

200.000 

0 

0 

17 

26 

8 

So 

Humerus 

0 

104 

0 

16 

0 

120,000 

0 

0 

? 

34 

9 

27 

Femur 

14 

0 

0 

13 

0 

75,000 

0 

0 

17 

31 

10 

41 

Femur 

7 mo. 

2S 


19 

0 

100.000 

0 

0 

14 

15 

11 

07 

Femur 

12 

5 

+ 

25 

0 

110.000 

0 

0 

Never 1 

58 

12 

5S 

Femur 

40 

104 

+ 

17 

0 

60,000 

0 

0 

11 

45 

13 

36 

Tibia 

10 

40 

0 

24 

7 

75,000 

500 

D 

21 

Fever 

14 

23 

Humerus 

5 

200 


25 

0 

200,000 

0 

0 

Xcver ; 

Fever 

15 

24 

Femur * 

16 

1 

0 

t> 

0 

360.000 

0 

0 

Xever 

Fever 

16 

45 

Femur 

6 

0 

0 

18 

0 

75,000 

0 

0 

13 

17 



?d course ' 


n 

0 

25 
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roiioTT-i/p 

Observations 
■Well at 21 mo. 


■Well at 20 mo. 
Well atlJmo. 
Well at 4 mo. 
Well at II mo. 
Well at 10 mo. 
Well at 3 mo. 

Well at S mo. 
Relapsed at ISmoi 
Relapsed at 2 mo.f 

Relapsed at 6 mo I 
Relapsed atSco. 
Failure 
Failure 
Died 

Relapsed attco. 
Wcllafll Jso. 
Relapsed atSco. 
RelapsedatJEO- 
Relapsed at 7 no. 
Well at?ino. 
Relapsed at 2 no. 
Improved 
Improved 
Belapsedotlm 
Eelapsed at Uicoi 

Failure 

Failure 

Eelnpred at 1 Be- 
Improreii 
Eelapsed at 1 Bo- 
Well at S mo. 

Ealapted at C BO. 
Well at 6 mo. 
Eelap-'fd atCBO. 

Well at 15 mo. 

Well atlimo. 

Well at ir mo. 

Well at If mo. 

Well at 0 mo. 

Well at 4 mo. 

Well at 3 mo. 

Well at 5 mo. 

Well at 3 mo. 

Well at 3 mo. 

EelopreJ at 
Eelnp'od at I B' 

Well at ■ mo. 

Failure 


♦ A Wood culture was positive for Staph, aureus at the beginning of treatment, 
f The figure refers to the duration of symptoms from an undraincd abscess, 
i The organism became resistant to penicillin. ....... ,rrftine 

I The lesion healed spontaneously shortly after the relapse; It was healed at the time of wnrms. 

and in 6 cases (cases 9, 19, 22, 23, 25 and 33) ford unit in 1 _cc. of m^ium or 
various gram-negative bacilli were present in other eight strains slighlty Won 

It r \Tri xt,... iTfArp ■nprP5;5;arv tO 


Fori 


various gram-negative uaeiui wcic picociii. m v fn pfTect comi • 

addition to staphylococci. When the patients of penicillin were J . jsoiafcd h-!'-' 

first presented themselves for treatment wnth inhibition, but none of the st 
penicillin only 1 (case 15) had bacteremia. 2. Ram^elkamp, C. H., 

It was possible to test the susceptibility to Staphylococcus Aureus mec.) 

penicillin of thirty-tivo strains of Staph, aureus Proc. Soc. Exper. Biol. & Jfed. si. 
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treatment was resistant to the action of peni- 
cillin. 

Table 2.— Susceptibility to Pcuicilliu oj Thirty-T'u-o 
Strains of Staph. Aureus Isolated from Patients 
vjith Chronic Osteomyelitis Before 
Treatment zAth Penicillin 


Minimal Concentration of 
Penicillin Completely 
Inhibiting Groyrth (Oxford 

Units in 1 Cc. of Medium) Number of Strains 

0.01 2 

0.0-2 -I 

0.01 0 

O.CS 12 

0.17 7 

0.3j 1 

Total 32 


TREATMENT 

In 31 of the 40 cases included in this study, 
only one course of penicillin therapy was given, 
while in 9 penicillin was given on two separate 
occasions. We shall consider first the initial 
course of penicillin therapy. Later we shall 
analyze the results of the second course in the 
9 cases in which additional treatment was given. 

First Course of Treatment . — All the patients 
received penicillin by intravenous or intra- 
muscular injections at interrals of three or four 
hours. A few received a portion of the peni- 
cillin by continuous intravenous infusion. 

In our experience the use of penicillin locally 
Without simultaneous parenteral administration 
,has been ineffective in the treatment of chronic 
■osteom 3 'elitis. After trying it without success 
in a few cases, we abandoned it. When it is 
lused in conjunction with systemic therapj^ 
■ however, local administration of penicillin may 
offer certain advantages. 

. . Table 3. — Total Dose of Penicillin Administered 
During the First Course of Treatment 


2so. of Units * Ko. of Cases Per Cent 

500,000 9 \ 

1.000. 0CO C } CO 

1.500.000 9 j 

2 . 000 . 000 2 ] 

2,500.0CO 4 1 

3.000. 000 3 1 

3.500.000 2 V -10 

4.500.000 1 [ 

5.000. 000 1 I 

6.500.000 1 I 


♦ Tho dose has been computed to the nearest 500,000 units. 

/ ■ 

■ /' Owing to variations in the availability of peni- 
- \-'/jllin throughout the period of study, the dosage 
/ -■ )f penicillin and the duration of treatment varied 


considerably. -During the early months small 
doses and short courses of treatment were given. 
Later, as the supply of penicillin became more 
plentiful, the dose was increased and the period 
of treatment was lengthened. 

In this study the total dose of penicillin 
ranged from 400,000 to 5,500,000 units. In 
table 3 the cases are grouped according to the 
total dose administered. In 24 cases (60 per 
cent) the total dose was between 400,000 and 
1,500,000 units, while in the other 16 cases (40 
per cent) it was 2,000,000 units or more. 

The duration of treatment varied from two to 
fifty-six days. In table 4 the cases are grouped 
according to the number of days that systemic 
penicillin therapy was given. In 30 cases (75 
per cent) the duration of treatment was between 
fourteen and thirty-two days. 

Penicillin was applied locally' in conjunction 
with systemic treatment in 16 cases (table 1). 
The total dose administered locally varied from 

T.able 4. — Duration of Penicillin Therapy During the 
First Course of Treatment 


Xo. of Xo. of 


Days 

Cases 

Per Cent 

Days 

Cases 

Per Cent 

2 

1 1 

1 f 


22 

24 

i ] 


C 

8 

15 

2G 

25 

32 

3 V 

ST.5 

12 

1 1 


■» i 

1 J 


14 

16 

15 

20 

2 1 

0 1 

2 f 

5 I 

37.5 

SG 

42 

54 

oG 

1 1 

1 1 

1 r 
1 1 

30 


3,000 to 400,000 units. The period of local ad- 
ministration ranged from three to fifteen days. 

The original object of this study was to ob- 
sen^e the effect of penicillin alone in the manage- 
ment of chronic osteomyelitis. Early it was 
realized that when sequestrums were present 
or when there was evidence of an undrained 
intramedullar}' abscess surgical inten-ention was 
advisable. Operation was performed con- 
comitantly with the administration of penicillin 
in 12 cases. In 8 cases (cases 29, 30, 33, 34, 35, 
37, 38 and 40), sequestrectomy was performed; 
in 3 (cases 31, 32 and 36), a window was made 
in the cortex and an intramedullary abscess 
drained, and in 1 case (case 39), in which tech- 
nical difficulties made it impossible to remove a 
sequestrum, partial excision of the sinus tract 
only was carried out. ■ In the cases in which 
operation was performed, penicillin was adminis- 
tered systemically for several days before 
operation, in order to reduce acute inflammation 
and to diminish the possibility of a spread of 
the infection following operation. 
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Before operation si)ccia! attention was directed 
toward obtaining roentgenograms wliicli would 
locate accurately osteomyelitic cavities and 
sequestrums. To accomplish this purix)se it was 
necessary to have films taken from several angles. 
Roentgenograms taken immediately after the in- 
jection' of iodized poppyseed oil into the sinus 
tracts proved to be of great value in determining 
the extent of sinus tracts and the relation of 



^ t- “vieS 

Saiion'of f 

strum also to course of penicillin therapy the 
. During the fir excised Relapse occurred 

myelitic cavities demon- 

a t..s»ct that C0„>d be probed 


for only a short distance actually led, by a 
tuous route, to a cavity or a sequestrum w 
was a considerable distance from the openin 
the sinus. So helpful, in fact, was this proca 
in demonstrating accurately the focus of ai 
infection that it is now being used in every 
in which surgical intervention is contemplate 

Additional information regarding the rami 
tion of sinus tracts was obtained by injecting 
tracts with methylthionine chloride (methy 
blue) at the beginning of an operation. 0 
sionally this led to the discovery of sequestr 
which were too small to be recognized on ro 
genograms. 

In carrying out surgical procedures the 
lowing considerations were kept in mind. S 
sequestrums have no blood supply, penicillin i 
the blood stream reaches bacteria present 
sequestrums with difficulty. Osteomyelitic c 
ties within sclerosed bone, although par i 
vascularized, present a similar problem, si 
penicillin will hot diffuse into such areas r 
the blood stream in adequate concen ra ^ 
Local circulation is also impaired in soft tisi 
scars and sinus tracts. Bacteria encysted m st 
tissue are protected from penicillin and n 
serve as a focus for a recrudescence of the m 

tion at a later date. Furthermore, scar tm 

may harbor sequestrums which are oo s 
of loo light a density to show in roentgenf J 

As a result of these considerations, the f ^ 
ing general program was observed for a p 
wfo^vere subjected to surgical treaty 
sinus tracts and all scar and granuk .on ^ 
were excised as far as it was 
to do so. All osteomyelitic cavities th t . 
suspected of being the site of active ^ 

were exposed and ough curf 

dow of sufficient size to permit thoroug ^ 

tage was made in the bone, but the cav 

not saucerized. _ . 

The decision not to . jji„g plat 

in several patients obsen'ation« 

of penicillin alone (fig- )• infection 0®“' 

couraged us to believe that ^ade t 

be eradicated by penicillin and ca^ 
fill with sterile granulation exif 

to satisfactory and ether cavi“( 

The crucial point appeared t if rch 

could be sterilized. It 

™ib Jo 
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centrated solutions of penicillin, as will be de- 
scribed subsequently, tbe chances of sterilizing 
cavities would be extraordinarily good. Finally, 
we w'cre anxious to determine whether it was 
possible to avoid tbe destruction of healthy bone, 
a procedure that inevitably increases the amount 
of repair of bone necessary for final healing. 


possible to maintain a constant high concentration 
of penicillin at the site where it was most needed. 
In a few cases needles used for inducing con- 
tinuous spinal anesthesia were emplo 3 'ed instead 
of the rubber catheters. The}’ proved to be much’ 
more arvkward to manipulate and so u'ere not 
used after a few trials. 



Fig. 2 (case 6). — Anteroposterior view (/)) and lateral view (B) of the pelvis after instillation of iodized 
poppyseed oil into the sinus tract.' The patient had had osteomyelitis of the sacrum for three years. Because 
of the extent and location of the abscess, surgical treatment was not attempted. After intramuscular administra- 
tion of 70,000 units of penicillin daily for twenty days and local instillation of 4,000 units daily for fifteen days, 
■ the sinus healed and has remained healed for sixteen months. 


When the window had been made sufficiently 
large, the edges of the bone were made smooth 
and a careful attempt was made to remove all 
bone sand and chips resulting from the surgical 

• procedure. After the exposure had been com- 
pleted, the cavity curetted, scar and granulation 
tissue excised and sequestrums removed, the 
wound was gently irrigated with copious quan- 
tities of warm isotonic solution of sodium chlo- 

, ride. A suction apparatus was employed to re- 
move the fluid and whatever fine particles of bone 
sand remained. One or more fine soft rubber 
catheters -were then implanted within the bone 
cavity and sutured to the skin. The wound was 

■ , closed in anatomic layers, with the use of as little 

surgical gut suture material as possible below 
/ the skin. The cutaneous edges were accurate!}’ 
apposed with fine steel wire interrupted sutures. 
Steel wire was used because it produces less 
.- reaction in the presence of infection than does 
■ ' , cither cotton or silk. No drains were inserted. 

A large, bulk}’, soft sterile dressing was ap- 

■ ■ plied. The ends of the catheters were led out 
; through the main dressing and were covered with 

a superficial sterile dressing. At the completion 

• . of the dressing 1 to 5 cc. of penicillin solution 

was injected into the catheter, the free end of 
'• . which was then clamped. 

This surgical procedure made the operative 
' -- .'area a relatively closed system, with penicillin 
/'y reaching it both from the blood stream and 
' T, through the catheters. In this fashion it was 


Additional doses of penicillin were given 
through the catheters ever}- twelve hours. Five 
thousand units per cubic centimeter of solution 


Fig. 3 (case 3). — Anteroposterior -view {A) and 
lateral view (B) of the left femur, showing an osteomye-’ 
Htic cavity. No surgical operation was performed. 
The sinus healed after 75,000 units of penicillin had 
been administered intramuscularly for sixteen daj’s. 
The patient has remained well for fourteen months. 

was used except in a few cases in which a con- 
centration of 1,(X)0 units was employed. The 
volume of penicillin solution given by catheter 
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was graclimlly reduced, so that by the fifth post- 
operative day the patient was not receiving 
more than I cc. every twelve hours through any 
one catheter. 

Tile catfietcrs were generally removed be- 
tween the seventh and the fourteenth postoper- 
ative d.y, most commonly on the tenth day. The 
steel wire cutaneous sutures were removed when 
the incision was well healed, ordinarily between 
ten and fourteen days after the operation. 

Most patients with involvement of a lower 
e.xtremity were kept at complete rest in bed for 
one month after the sinus was healed. Patients 
in whom an upper extremity was involved were 
usually allowed to get up three to ten days after 
tlic operation. These patients as a rule were re- 
quired to use a sling for one month after the in- 
cision was healed. 


In this series splinting was used in only 1 case 
(case 39), In this case a long circular plaster 
splint w'as applied after a complete popliteal dis- 
section through massive dense scar tissue had 
been performed. 

No other form of specific chemotherapy was 
' employed. No special diet was given. Patients 
vI.D were anemic were given 0.2 Gm. of ferrous 
■Pate four times a day. Three patients received 
transfusions of whole blood. One patient, who 
was in shock, received 1,000 cc. of plasma. 

Second Course of Treatment . — A second course 
of penicillin therapy was given to 9 patients who 
relapsed (table 1 ) . It is of interest that 3 patients 
had staphylococcic bacteremia at the time of the 
relapse. The total dose administered during the 
second course of treatment to 7 of the patients 
was more than tivice that administered during the 


for sixteen years. He had been in good he 
for several years until one week before admis 
to the hospital, when there was a sudden o 
of high fever, together with the appearance i 
new abscess at the site of an old healed sit 
On admission to the hospital the patient ’ 
semicomatose and in shock. The blood cult 
was positive for Staph, aureus. Despite c 
tinuous intravenous infusion of penicillin at ' 
rate of 15,000 units per hour together with ; 
ministration of plasma and oxygen, he died 
less than forty-eight hours. Postmortem exan 
nation revealed extensive active osteomyelitis 
the upper end of the femur and innumerah 
septic infarcts of the lungs. This case illustrati 
well the fact that even massive doses of peniciili 
will not save a moribund patient. 

Except for the patient in this case, all th 
patients who had constitutional manifestation; 
of an active infection were relieved of then 
sj'mptoms within a short time after the beginninif 
of penicillin therapy. Almost invariably the ap- 
petite improved within seventy-rivo hours. By 
the end of the first week there was distinct abate- 
ment in pain, fever and malaise. After ri'o 
wefeks these symptoms had disappeared. Several 
patients avho had admitted no constitutional 
symptoms on entry to the hospital stated that 
they noticed an increased sense of well-he®? 
after seven to ten days of penicillin therapy- . 

In anemic patients a steady regeneration d 
hemoglobin was observed, and for patients « ° 
had lost weight a gain of 15 to 25 pounds (_ 
to 11.3 Kg.) in the first one or two months 
after treatment was the usual event. 

The effect on the local lesions was e<jnal 
striking. Usually within five to seven days t 


first course. - . 

Operation was performed in 3 of the 9 cases, signs of acute inflammation disappeared an ^ 
In 1 of these (case 39) a sinus tract had been discharge was reduced to one quarter or te 
partially excised during the first course of ther- the amount that had been present at th 
apy. During the second course sequestrectomy ning of treatment. I 

was performed. In the other 2 cases (cases 27 After the first week improvement ot t e 
and 28) no surgical operation had been done lesions was often slow. Drainage frequen ) 
during the first course of treatment. With the sisted for some time after penicillin therapy 
second course of penkillin therapy sequestrec- discontinued, but in 27 of the 35 i 
tomv was performed in case 27 and simple ex- the lesions were draining on the pan ^ 
S oil S..S tract rvas carried out i„ case 28. the hospital, closure ot the 
These last 2 cases brought to 14 (35 per cent) 
the number in which operative procedures had 
been performed in conjunction with the adminis- 
tration of penicillin. 

results 

T-u .a „rnc 1 fatalitv in this series of 40 cases 


in one to eight weeks (average, four weeks) 
the beginning of treatment. 

The effect on cultures of the 
material from the local lesions shou ’ jfjjrcj 
Except in the fatal case, stenie h o 
were obtained in one to five day's m i 
bacteremia. Cultures of matenal if e 
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number of organisms within three to four days. 
In 25 cases it became impossible after penicillin 
had been administered to recover any organisms 
on repeated culture of material from the local 
lesions. Material for the cultures was obtained 
with a fine cotton swab, which was introduced as 
deeply as possible into a local lesion. The 
swab was then streaked on a blood agar plate 
and also inoculated in 5 cc. of veal infusion broth. 
The blood agar plate was incubated for twent\’- 
four hours and then discarded if no growth had 
appeared. The broth culture was incubated for- 
seventy-two hours and was then subcultured on 
blood agar. If the broth remained clear and if 
no growth was obtained on subculture, the cul- 
ture was recorded as negative. 

The time required to obtain sterile cultures 
after the beginning of treatment varied from 



Fig. 4 (case 34). — Anteroposterior -views of the right 
■ foot, illustrating the rapidity of repair of bone in a 74 

■ year old woman following sequestrectomy and systemic 
and local administration of penicillin. A, nine days 

. postoperatively ; B, two months postoperatively ; C, 

■ three months postoperatively. This patient also had 
. diabetes mellitus. 

■ three to twenty-one days and averaged eleven 
/days. In most cases sinuses which had once 
' become sterile remained sterile after adminis- 
' -tration of penicillin was discontinued, until heal- 
' ing took place one or more weeks later. In 4 

cases (cases 11, 27, 33 and 39), although the 
sinuses healed cultures made just before the 
sinuses closed were still positive for Staph. 

■ „ aureus. No correlation was observed between 
' the results of therapy and the variations in the 
..'..initial susceptibility of the strains of Staph, 
aureus in the 32 cases in which this factor was 
studied. 

' In 19 cases it was possible to test the suscep- 
•' tibility to penicillin of staphylococci cultured 
/ / from the local lesions after the patient had re- 
.ceived treatment with penicillin for one week or 
^ Monger. Fourteen strains showed no change in 
/' sensitivity to penicillin. In 5 cases (cases 11, 

'■''7 
’■/}}" - 


14, 22, 23 and 40) the organisms acquired a 
definite resistance to the action of penicillin. Be- 
fore treatment the strains in these cases had been 
completel}' inhibited by concentrations of 0.08 
Oxford unit in 1 cc. of medium or less. The 
strains tested after one week or more of treat- 
ment required concentrations of 5.7 O.xford units 
or more in 1 cc. of medium to produce complete 
inhibition. In 2 of these cases (cases 11 and 14) 
the sinuses eventually closed. In the other 3 
cases they continued to drain. In 2 of these cases 
(cases 22 and 23) cultures made a year after 
the completion of penicillin treatment showed 
that the organisms were still resistant to peni- 
cillin. 

Changes observed in the roentgenograms after 
penicillin treatment deserve special comment. 
The changes were most striking in those cases 
in which surgical procedures were combined with 
the use of penicillin. In such cases it was not 
uncommon to observe over a period of months 
roentgenographic evidence of rapid healing, with 
marked decrease in the size of cavities and im- 
provement in the texture of the adjacent bone 
(figs. 4, 5 and 6). In patients who were treated 
with penicillin alone and in whom comparative 
roentgenograms indicated that there had been 
progressive destruction of bone in the period im- 
mediately preceding treatment, evidence of rapid 
repair was seen. 

Evidence of repair and healing in patients who 
were not operated on and in whom the osteo- 
myelitis had been relatively static for some time 
was less striking, but in those patients for -whom 
it was possible to take serial roentgenograms 
over a period of six to twelve months definite 
signs of improvement were observed in almost 
every' case. 

Table 5. — Summary of the Results of the First Course 
of Treatment 


Result 


No. of Cases 


Arrested infection 

Relapsed 15 

Improyed 

Not improred 

Died 

Total •. 


32 

2 

5 

1 

40 


In table 5 the results of the first course of 
treatment are summarized. We have classified 
the condition as arrested in those cases in which 
all local and constitutional symptoms of infection 
disappeared and in which all sinuses ceased to 
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drain, and became epitlielized. Tcniporar}' arrest 
of the infection was obtained in 32 (80 per cent) 
cases. 

In 2 cases the result was classified as improve- 
ment, because although the sinuses never coin- 
plctel}' healed there was in each instance a strik- 


treatment showed complete disappearance of the 
dye from the serum after one hour. After ad- 
ministration of 1,600,000 units of penicillin over 
twenty-three days, the retroperitoneal abscess 
healed, although the sinuses in the thigh con- 
tinued to drain. The patient’s general condition 



T 7 - S rra<;e 35) —Anteroposterior and lateral views 
^ f fa fear old boy following sequestrectomy 

fifteen weeks postoperati\el>. 

:ropentoneal on his entry to 

perfo™.d prior .o 


of the left humerus, illustrating the 
a“nd S' temic and local ^dmm.stra - ^ 
weeks postoperat.vely; E>. ten »eeKS i 

was greatly improved, and in ''''' 

from the hospital. There was no chang 
size of the liver or the spleen. 

During the ne.Kt ‘ [ this 

50 pounds (22.7 Kg-)- At ° , 3 „co«d;; 

the retroperitoneal > ; 

The patient continued to fee! 11- 

the next three Three tw;;. 
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to 103 F. He was then readmitted to the hospital. 
A blood culture made when he reentered the 
hospital was positive for Staph, aureus. A few 
hours later the retroperitoneal abscess drained 
spontaneously. The liver and the spleen had not 
changed in size since the previous admission. 
During the next fifty-five days the patient re- 
ceived a total of 6,700,000 units of penicillin. 
After one week of treatment the temperature 
became normal. The retroperitoneal abscess 
healed after five weeks fif treatment, as did a 
sinus on the medial aspect of the right thigh. 
A sinus on the lateral aspect of the thigh was 


tliis patient as the result of the chronic infection 
and that when the infection was controlled with 
penicillin there was gradual resorption of the 
amyloid deposits in the tissues. 

In 5 cases there was no improvement, and in 1 
death occurred. Failure to improve in 4 cases 
(cases 14, 22, 23 and 40) resulted from the 
fact that the patients’ organisms became fast to 
penicillin. In the other case (case 13) there were 
an ununited fracture of the tibia and an e.xtensive 
area of exposed and denuded bone in the floor 
of the sinus. Surgical treatment was refused in 
this case. 





Fig. 6 (case 30). — Anteroposterior and lateral views of the femur, illustrating the extent of repair of bone 
and the reduction in size of an osteomyelitic cavity thirteen months after secjuestrectoray and treatment with 
penicillin. A, before operation; B, five days postoperatively ; C, thirteen months pokoperativelv. 


reduced to the size of a pinpoint but continued 
to drain despite tretitment for another three 
weeks. A congo red test performed after the 
patient had been under treatment for six weeks 
showed that 43 per cent of the dye remained in 
the serum one hour after injection. 

After the patient’s discharge from the hospital, 
he remained well. There was a gradual diminu- 
tion in the size of the liver and spleen, until 
/eight months after the beginning of the last 
course of treatment neither organ could be felt. 

From the foregoing ^evidence it seems reason- 
able to conclude that amyloidosis developed in 


Of the 32 cases in which arrest of the infection 
was obtained relapses occurred in 15 (47 per 
cent). Cultures made after the reappearance of 
drainage were positive for Staph, aureus in each 
case. The relapses occurred at interv-als of one 
to fifteen months (average, four and nine-tenths 
months). In the 17 in which no relapses occru-red 
after one course of treatment, the follow-up 
period ranged from three to twenty-one months 
(average, nine and six-tenths months). In 7 of 
these the patients have remained well for more 
than a year. Of the 15 cases in which relapses 
occurred the infection in 4 healed spontaneously 
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williiii one to two weeks after the relapse and 
lias remained healed for from four to fourteen 
months. 

In 8 cases, in addition to case 20, a second 
course of treatment was given, and in each case 
arrest of tlie disease was again achieved. In 6 
tiic patients have remained well for an average 


Fig. 7 (case 20 ).— Anteroposterior view of the pelvis 
ter instillation of iodized poppyseed oil, demonstrating 
le extent of the retroperitoneal abscess. 



of nine months, in 1 a relapse occurred at four 
months and treatment was given again and in 1 
a relapse occurred at twelve months but drainage 
spontaneously ceased within three weeks. 


./ «< “‘""It'.”' 


status 

Ko. ol Coses 

23 i 

Injection arrested; uo relapse 

Spontaneous arrest after relapse.... 

4 

Belapse: lesion now driUnln^- 

2 


5 


1 

theravy 

40 

'^n in 31 cases and 


two courses in »• relapses occurred after tie 

t These cases Include^^ arrested after the 

roUTu^srlf^clUln thcrap. 

The status of 

,5ng in the entire sene there were 

,in table 6. In 28 cases t n ^ct,ve infec- 

no draining sinuses or symp 
tion at this time. 


TOXIC REACTIONS 

One of the most remarkable properties of 
penicillin has been its lack of significant toxicity. 
In this series no serious toxic reactions were 
observed. Minor untoward reactions were ob- 
served in 8 cases. Thrombophlebitis developed 
in 3 cases during constant intravenous infusion 
of penicillin. In 1 case diarrhea developed. Chills 
and fever, which were apparently caused by a 
solution of penicillin that had become contami- 
nated or had deteriorated, occurred in 1. When 
a fresh solution of the same lot of penicillin was 
used, no untoward reaction occurred. Urticaria 
developed in 3 cases. In case 27 urticaria devel- 
oped on the fourteenth day of the first course of 
treatment. The urticaria was accompanied by 
transient fever, sore throat, arthralgia and gener- 
alized lymphadenopathy. Administration of peni- 
cillin was omitted for nine days, by the end of 
which time the urticaria had aln^ost entirely sut 
sided. Endermic and conjunctival tests with 
penicillin showed no reaction, and treatment was 
resumed for another eleven days. The urbeana 
did not recur. W^hen the patient received a sec- 
ond course of penicillin treatment eight mon h 
later, penicillin from a different manufactur 
wras used. On the eighth day of treatment urt - 
caria appeared, but without the other signs 
symptoms which had accompanied the previo 
attack. Treatment was continued, and tlie n 
caria disappeared after four days. In case^, _ 
mild urticaria was experienced ; 

teenth through the fifteenth day of treat^^^^^ 
The reaction disappeared, although 
was continued for another fourteen days. 1 
29 there was mild urticaria for three days, 
ning eight days after the completion of a 
day course of treatment. In none ^ jc 

was there a history of any preceding 
phenomena. 

COMMENT 

From the experience 

cases it can be said '/wteria. 

the growth and multiplication 

arrest the infection in a high Pfc^S^ ,, saline 

of chronic osteomyelitis and thi a 

of both bone and soft tissue to t p! , 

a small percentage of ^j^p%vemcnt. 

cillin fail to produce those cast-' 

The specific reasons for f^dure 
in which no improvement 'vas obscnc 
been presented in the preced g , ^er.t 
chief cause of 

resistance to pemetihn in the i 
The patients whose orgam 
were not treated differently from 
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organisms did not become resistant, and it is not 
dear how this untoward event can be prevented. 

It does not appear to be a problem of dosage, 
since in 3 of the 5 cases in which resistance to 
penicillin appeared the dose was well above the 
average for the group. The only measure that 
we have devised to meet this situation is defini- 
tive surgical treatment early, at a time when the 
organism is still sensitive to penicillin. 

While immediate improvement with the dis- 
appearance of all signs of infection was obseived 
in SO per cent of tlie patients treated, a relatively 
high incidence of relapses (47 per cent) was en- 
countered. Positive cultures obtained at the 
time of the relapse indicate that in these in- 
stances, at least, penicillin merely suppressed 
the infection temporarily and did not eradicate 
it. Of course at this time it is impossible to 
conclude that viable bacteria may not still be 
present in those patients who have remained well. 
A long period of observation will be necessary' 
before it can be determined whether penicillin 
can permanently eradicate the infection in any 
case of chronic osteomyelitis. 

' An analysis of the 15 cases in which relapses 
occurred should be helpful in disclosing some of 
the conditions that may lead to early reappear- 
ance of the signs of active infection. It is strik- 
ing that in 9 of the cases demonstrable seques- 
trums had not been removed. In several of these 
cases, the reappearance of drainage was asso- 
ciated with the spontaneous extrusion of se- 
. questrums. Relapse in 1 case was definitely 
related to trauma. In 5 cases no definite cause 
could be found for the relapse. In all these 
, cases, however, there was massive fibrosis of 

- the soft tissues. 

The significance of sequestrums in predis- 
' posing to relapses is evident. It is made even 
' more conspicuous by the observation that of the 
17 cases in which the patients remained well, in 
10 there were no sequestrums and in 6 seques- 
trums were removed at the time penicillin was 
/ administered. In only 1 case (case 1) in which 
•• a sequestriun was not removed has the patient 
••'.remained well (fig. 8). 

■ Including both the first and the second course 
/ of treatment, operation was performed in 14 
' / .cases. A comparison of the results obtained in 

- ■ the group in which penicillin alone was used 
, '-^ with those obtained in the group in which both 
- ■/. penicillin and surgical operation were emploj'ed 
, )/, is significant (table 7). In only 1 case of the 

/ 1 latter group did the incision fail to heal. The 
patient (case 40) whose organisms became re- 
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sistant to penicillin was diabetic. In only 2 cases 
did a relapse occur. In both cases all sequestrums 
were not removed at operation. In 1 of these 
cases (case 38), the sinus closed spontaneously 
after the sequestrum was extruded, while in the 
other (case 39) the sinus closed after the 
sequestrum was removed surgically. 

Among the 26 cases in which no surgical pro- 
cedure was pei^ormed, death occurred in 1, there 
was no improvement in 4, improvement was ob- 
tained in 2 but the infection persisted and the 
infection was arrested in 19. In 11 of the 19 
relapses occurred. It is clear, from a comparison 
of the results in these trvo groups, that if ade- 



Fig. 8 (case 1). — Anteroposterior view of the right 
femur, showing a sequestrum. This was the only case 
in which relapse did not occur when a demonstrable 
sequestrum was not removed. 

quate surgical treatment can be carried out in 
those cases in which it is indicated at the same 
time that penicillin is administered the chances 
for securing an arrest of the infection are greatly 
increased. 

Primarj' closure of all operative incisions has 
been extremely satisfactor 3 ^ In no case did an 
imtoward reaction result from primaiy- closure. 
To the time of writing no relapse or failure to 
improve has occurred as the result of the decision 
not to saucerize cavities. On the contrary we 
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Iiavc been gratified witli tlic rapidity with wliidi 


repair of l.onc- has tal<cn place, and the size of variables that were present. The group of patieate 

sauceriza- • . .. . 

tiie time necessary for repair of hone. 

Taiiu; /.—.•] Cornfarison of the Results Fotlozcing 
Trent mnil svith Penicillin Only and Those 
Following Treatment -with Penieillin 
and Surgieal Oferation 


Trcntuicnt wilti penicillin only.... 
Jnfcctlon nrrcsied (li 

Improvet! 

Not ImprovPtl 

Died 


Xo. of Cases 

HG 

. JO 


when consideration is given to some of the other 

llic cavifc IMS decreased; Complete sauferka- who received the Wr dose are'thos'e who hive 

^ »« i.»e b.e„ 

lowed for the shortest period. In addition, 8 of 
the JO patients in this group had operative pro- 
cedures in conjunction with the administration of 
penicillin. On only 4 of the 30 patients who 
received Jess than 3,000,000 units were surgical 
procedures performed. 

It is our belief, from observing the cases and 
taking into account the many variables that are 
present, that a dosage of 15,000 units given in- 
tramuscularly every three hours for two to four 
weeks is effective in most cases. The dosage 
sliould be controlled, however, by the response 
of the lesions and the results of cultures. If there i 
has been no decrease in the amount of drainag 
and no significant reduction in the number o 
organisms obtained on culture of material from 
the local lesions after four to six days of treat- 
ment, the advisability of increasing the dose to 
25,000 units every three hours should be con- 
sidered. In view of the lack of toxic reactions 
following the use of penicillin, doses larger tin" 
those recommended here may well prove to be 
desirable when penicillin becomes available w 
greater quantities. 

In general, patients not requiring surgirf 
operation are treated with penicillin until sterile 
material has been obtained from the local lesioti! 


Treatment with penicillin and furclcnl 

operation 

Infection arrested (2 relapsed) J3 

Not Improved 1 


Total. 


With chronic osteomyelitis more than one 
species of bacteria are frequently found when 
material from the lesions is cultured. In the 
V present series a mixed culture was encountered 
in 9 cases. In 6 cases one of the secondary organ- 
isms was a beta hemolytic streptococcus, an or- 
ganism which is even more susceptible to peni- 
cillin than are the staphylococci. In every case 
the streptococci disappeared from the cultures 
before the staphylococci did. 

In 6 cases gram-negative bacilli were found 
on culture. In 3 of these cases (cases 9, 19 and 
33), the gram-negative organisms spontaneously 
disappeared from the cultures after a few days 
and the sinuses eventuall}’’ healed. In the other 
3 cases the gram-negative organisms persisted. 
In 1 case (case 25), the presence of gram-nega- 
tive bacteria may have been responsible for the 
failure of the sinus to heal. Staphylococci dis- 
appeared from cultures while administration of 
penicillin was continued but reappeared after 
completion of treatment. In this case, however, 
striking improvement occurred and a large open 
wound, 7 by 5 by 3 cm., over the sacrum was 
converted to a pinpoint sinus. In the other 2 
cases (cases 22 and 23), failure to improve re- 
sulted from the fact that the infecting staphylo- 
cocci became resistant to penicillin. 

In figure 9 the results of the first course of 
treatment are. plotted against the total dose, 
computed to the nearest 500.000 units. Good 
results were obtained with total doses 
from 500.000 to 3.000,000 units or more The 
apparent correlation between the increased dose 
f 4 miict Hp niicstioncu 


fJ /gj/rnr/ 



Fig. 9.— Chart correlating the results of , 
of treatment and the total dose o P 


course 
administered. 


successful results must be questioned 


for five to ten days. For patients 
tion, administration of penicillin for four ' 
days preoperativelj' and for ten to 
postoperatively is adequate in most ms a 
Continuation of treatment until the 
are completely healed is apparent } o® ^ 
sary if the material has been sterile for 
days. In most of our cases open sinuse= F 



ANDERSON ET AL.— PENICILLIN IN CHRONIC OSTEOMYELITIS 


257 


for one or more weeks after completion of treat- 
ment and then healed satisfactorily. 

Roentgenograms have not been helpful in 
determining how long to continue treatment. 
Even in those patients whose roentgenograms 
show the most rapid improvement, changes ap- 
pear too slowly to be of any value in guiding 
treatment. 

SUMMARY AND CONCLUSIONS 

Penicillin therapy was used in 40 cases of 
chronic osteomyelitis. Twenty- five of the patients 


have been obseiwed for a year or longer after 
treatment. 

Operative procedures were combined with the 
use of penicillin in 14 cases. 

At tlie time of writing, in 28 cases (70 per 
cent) there are no draining sinuses or other 
symptoms or signs of active infection. 

Primary closure following sequestrectomy or 
evacuation of an abscess of a bone is a safe and 
satisfactory procedure for patients who are re- 
ceiving penicillin. 

Miss Marjorie Jewell gave her technical assistance. 
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VII. CONDITIONS INVOLVING THE ELBOW, FOREARM, WRIST AND HAND 
rnr-rARED by Walter r. blount, m.d., Milwaukee 

The Elbow Joint.— A critical review of 51 4. Some elbows with loss of the olec; 

rounds involving the elbow joint received in the and severe infection regained up to 7 e 
bird Libyan battle in the summer of 1942 is of flexion-extension mobility and half o 
ubmitted by Buxton."'^ The routine treatment supination-pronation movement, 
s described, and a statistical study has been 5. Recurrent osteomyelitis and formatic 
irepared, largely from form questionnaires, sequestrums are not common sequels of I 
'here was no fracture in only 3 cases. There was wounds when the primary operation is 
reat variety in the types of injury to the bone, planned. 

^ primary diagnosis of injury to 14 nerves in 12 jjj series recovery from injuiy to 

.atients was made. Paralysis of 2 ulnar nen-es Spheral nen-es without operation was freqii 
ras diagnosed later. Of these 16 lesions of ^ study of the end results^ was impose' 
len'es, 9 had healed in four months or less. anticipated ultimate conditions are liste> 

'ive had healed in less than seven months, and fallows ; -m of Ca 

lie end result in 2 ivas not known. The damage °- 

,'as caused largely by hemorrhage and edema. Ankj-Iosis ’ 

dany of the nerves recovered their function Pj^.| 

efore the wounds had healed. Movement greater than 30 degrees... 

In all cases operation was performed more Movement less than 30 degrees ^ 

han eleven hours after injury. _ Suppurative Amputation 

rthritis developed in .thirty-one joints. It is the .mr,„tations were performed, because 

,riK* opinte ttat .te suppuration l«s “vou“d. None 

nd the results better when all loose fragments Jhe “te One death ms retstl' 

sere removed. This was partieularly true ater b ca„» rf "“'.Ipifcating sm.nir 

S.'‘^nTtose^v3sYwhk^J^^^^^ £ra«fstJ5=‘o“'nd»to^^^^^ 

tituted by ‘""king 2 woun^ accomplished by passed under the elevated ulnar , 

he olecranon. Fixation an^Ie flexor carpi ulnans and the ne. ij., 

’■C ^rrio'^iredlTom .h. study are muscle, whje 

isted: hViP shoulder and immobilization in a plaster sp > ,, 

Jg.r’'iSSfsho«i?b“ started at o.jee^^ refiel'id,"and°»ly dlgmutPa"' dn..-S' 

Elbow Joint, Lancet ^ 258 
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man b,v driving a bone peg into the coronoid 
process. The method v'as similar to that de- 
scribed by jMilch., A year after operation there 
had been no recurrence. Extension was normal, 
and flexion was somewhat limited. With com- 
plete flexion the patient was conscious of the 
block. 

Nine cases of post-traumatic ossif}dng peri- 
arthritis at the elbow are reported by Marottoli 
and Didier.==® For the reduction of dislocations 
complete anesthesia is necessar}' to afford mus- 
cular relaxation. The elbow is fixated for three 
or four weeks, until there have been healing and 
resorption of the hematoma. To prevent the 
deposit of bone the writers emphasize adequate 
immobilization and avoidance of massage and 
passive movement. Treatment of existing de- 
posits by immobilization is emphasized. This 
was sufficient in 2 cases. Roentgen therapy was 
used in the others. Surgical intervention was 
necessary in only 1 case, in which the calcified 
■nass was huge. In this case roentgen therapj' 
.vas used before and after operation. The cases 
ire reported in detail. 

Painful paralysis of the arm in small children 
s described by Peer,®-® in a pediatric journal, as 
i clinical entity. He reports 39 subluxations of 
■.he radial head in 22 children with similar 
symptoms. Their ages varied from 5 months to 
f years, and the histories were similar. A child 
vas walking holding the hand of the mother. 
The child fell, and the mother drew the child 
luickly upward. Immediate pain appeared in 
he affected arm. The child let the arm hang and 
irotected it carefully. Motion at the elbow joint 
• vas impossible. The hand was in pronation. 
The child was brought to the doctor, who 
nanipulated the forearm into supination. There 
vas a snap, and function was immediately re- 
tored. The writer does not use fixation. 

■ Peer notes a high incidence of recurrences, 
iccurring as late as three years and seven months 
-fter the initial subluxation. There was no re- 
, urrence after five years, and no new disloca- 
ion occurred after the age of 5. Relaxation of 
he ligaments was given as a predisposing cause. 

• dany of the children had rickets. The diagnosis 
3 confusing only if there is a coincident fever, 
'racture of the clavicle is mentioned in the dif- 
erential diagnosis. 

. ' , ■ , 227. Gosnian, J. A. : Recurrent Dislocation of the 
Ilna at the Elbow, J. Bone & Joint Surg. 25:448-449 
. April) 1943. 

/ 228. Marottoli, O. R., and Didier, A. E. : Las peri- 
■ ,■ rtritis osificantes del codo, Bol. Soc. de cir. de Rosario 
/. :39S-412 (SepL) 1942. 

229. Feer, W. : Die schmerzhafte .A.rmlahmung 
, / leiner Kinder, Kinderarztl. Praxis 13:223-228 (Sept.) 


[Ed. Note. — In his historical discussion the 
writer confuses “pulled shoulder” with the lesion 
under discussion. It may be that some of his 
cases were instances of strained shoulder rather 
than of true subluxation of the radial head. The 
two entities are distinct. They should be better 
known to all orthopedic surgeons. The cause is 
the same. When the capsule of the shoulder 
joint is strained, the arm hangs limp and simu- 
lates paralysis. The recover}'’ is spontaneous in 
a few days. A sling is all that is indicated. 

In subluxation of the radial head, the arm is 
held stiffly and somewhat forward, with the hand 
pronated. The child will move the shoulder and 
elevate the extremity forward but will not allow 
any one to touch the hand or forearm. After 
a word of warning the forearm may be supinated 
with a quick twist. There is an audible and 
palpable snap. Pain is relieved and function 
restored. If there has been delay in reduction, 
the elbow will be extremely sore. It is well to 
use a retentive bandage for several days or even 
longer. Perhaps some of the recurrences which 
the writer mentions might have been eliminated 
had he used a retentive dressing or some form 
of fi.xation.] 

The Wrist. — Gollasch reports a case of 

osteochondritis dissecans of the wrist in a patient 
who had had a similar lesion of the elbow on the 
opposite side. In the course of the examination, 
crepitation of the wrist called attention to the 
lesion, although motion was normal. The patient 
complained of pain after prolonged use. A free 
body could be palpated just distal to the ulna on 
the dorsum of the wrist. The source of the free 
body was not determined. 

McGoey reports an injur}' of the wrist fol- 
lowing an impact against the palm and along 
the axis of the forearm, which caused fracture 
and dislocation of a congenitally unseparated lu- 
nate and triangular bone. There was a fracture 
of the posterior surface of the anomalous bone, 
with a dislocation of the carpus posteriorly. 
Reduction was easily accomplished by simple 
traction, with the patient under anesthesia. 
After ten weeks of immobilization the patient 
resumed use of the wrist. There was a 5 degree 
bmitation of palmar flexion ; otherwise recover}' 
was complete at thirteeen weeks. 

The Hand. — A. classification of kinetic dis- 
abilities of the hand is developed by Burman.-^^ 

230. Gollasch, W. : Osteochondritis dissecans des 
Handgelenks, Rontgenpraxis 14:468-469 (Dec.) 1942. 

231. McGoey, P. F. : Fracture-Dislocation of a Fused 
Triangular and Lunate (Congenital), J. Bone & Joint 
Surg. 25:928-929 (OcL) 1943. 

232. Burman, M. : Knetic Disabilities of the Hand 
and Their Classification, Am. J. Surg. 61:167-214 
(Aug.) 1943. 
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Tlicse comi)risc mainly ilic spastic hand, the 
arthritic hand, the paralytic hand and the trau- 
matized hand. Cases of paralysis contracture 
and nui.sculnr imbalance are included. The 
various di.^abilitics arc analyzed. Conservative 
and operative treatment is suggested. A detailed 
discussion with summaries of the cases and a 
bibliography is furnished. 

After examining the roentgenograms of the 
liands of 1,000 normal infants and 290 abnormal 
ones, Braiisford gains the impression that 
separate additional osseous nuclei inay develop 
in the first and the second year of life and fuse 
before the osseous nuclei for the normal epiphyses 
appear. In certain d^-sostoses, other separate 
additional osseous nuclei develop soon after the 
diaph}’sial nuclei, remain without bony union 
until puberty and then unite with the diaphysis 
a year or so before the normal epiph3fses fuse. 
He found supplemcntarj’ epiphyses in only S .5 
per cent of the normal hands. He discusses the 
appearance of normal and of abnormal epiph3’ses 
in congenital deformities, h3'pothyroidism, era- 
niocleidod3'sostosis, arachnodactyly, chondro- 
dysplasia and achondroplasia. 

Two new cases are reported by Slater and 
Rubinstein of aplasia of interphalangeal joints 
associated with synostosis of the carpal and tar- 
sal bones. The skin over the proximal two 
thirds of the involved fingers is smooth and 

Each 


chondritis (osteochondrosis) of the osseous cen 
ter of the distal phalanx in a 4 3’ear old girl 
There were redness, tenderness and swelling 
without effusion into the distal joint. Motion! 
of the finger ^vere normal. Roentgenogram; 
showed a small, dense epiphysis of the distal 
phalan.x. After tu’O u’eeks of splinting the local 
symptoms disappeared. Roentgenograms taken 
at regular intervals showed improvement of the 
condition. In five months the epiphysis was en- 
firely normal, 

Vogl reports the case of a snapping middle 
finger of an unusual type. The middle joint of 
the middle finger was suddenly hyperextended 
while the patient was pulling on a shoe. After 
this incident, the middle joint could be feed 
only with the assistance of the other hand and 
then with a snap. Spontaneous attempts to de-'’ 
the finger at the middle joint resulted in flexion 1 
at the distal joint and hyperextension of the 
middle joint. Roentgenograms disclosed a 
slight angulation of the middle phalanx of the 
middle finger with the apex volanvard and 
slightly to the ulnar side. Osteotomy was pee- 
formed through the base of the middfe pliab*”' 
to correct the lateral deviation and to produce 
volar flexion at this joint. The writer says that 
the snapping stopped and that voluntary 
was possible. Follow-up roentgenogram^ 
showed obvious deformity. 

[Ed. Note. — Post-traumatic hyperextensi® 


shows no transverse cutaneous wrinkles, xiutu x-iuii;.. — 

finger appears to be composed of two phalanges, deformity of the middle joint ° 
an abnormally long pro.ximal one and a small ably deserves more attention than ^ 

distal one. There is an unusual range of flexion It is an extremely disabling con 1 10 - 
in the terminal phalangeal joint, which serves in 
a measure to substitute for the lost motion. The 
hand cannot be closed into a fist, but the persons 
are little handicapped by their “straight-fing- 
ered” hands. 

The condition is bilaterally and sj'mmetrically 


writer’s therapeutic approach seems an 
ranted. He substitutes a new deformity ^ 
old, and the finger is still unsighth’- ^ , 
suggestion of Dr. Stirling Bunnell, one 0- 
(W. P. B.) attacked the same conditio 
passing fascial grafts through drill holes ^ 
contiguous ends of the bone and there 


The 


present in the hands and feet. It is hereditary contiguous ..... 

and behaves as a dominant mendelian unit. The ciently ^enforced the palmar^ cap ^ 
rigidity of the fingers results from hypoplasia, suiting fingers 

01 .L .ffeced — arr™ aSsrr-j ,, 

The principle of intra-articular ten 

applied by Slocum =” to the ‘ 

chronic dislocation of the fi^t "lefaC'^k 


frequently other associated skeletal anomalies, 
particularly synostosis of the carpal and tarsal 

°Pain at the tip of the right index finger called 
the attention of Staples to an isolated osteo- 

J. F.; Variations i" ^srification 
of the Bones of the Hand, ]. Anat. 77:170-175 (Jan.) 

Bones, Quart. Bull., Sea View Hosp. 7:429- 


on-the multiangular bone. drilft 

cm.) distal to the joint a r 

obliquely through the 
center of the joint ^ 

nating from the dorsolateral asp 

-liTvST A.: 




slrt.^ 251917-920 (Oct.) 1943. 
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multangular bone, A piece of palmaris longus 
tendon was threaded through the drill hole, and 
with the thumb in moderate opposition it was 
sutured back on itself to form a loop. The joint 
was stable though freely movable. The remain- 
ing length of tendon was plicated across the 
back of the joint to form a new posterior cap- 
sular ligament. A cast was applied for three 
weeks. In the case reported a 22 year old Negro 
man obtained a good result after eight months. 
The patient returned to full duty as a cook in 
the United States Army. 

When operative repair of a “baseball” finger 
(avulsion of the insertion of the extensor digi- 
torum communis tendon) is necessar}-, Saypol 
suggests an interesting addition to the technic. 
In order to anchor the tendon a needle is passed 
transversely through the base of the distal 
phalanx and a thread is drawn tlirough. A 
iransverse dorsal incision is sufficient to permit 
aassage of tiny hooks around the needle on 
lither side of the bone. As the needle is slowly 
:)assed through, the suture material is caught 
md brought out into the wound by the hook. 
Che suture material is passed through the tendon 
md tied with the finger in hyperextension, hold- 

238. Saypol, G. it. : Technic for the Repair of “Base- 
all” Finger, Am. J. Surg. 41:103-104 (July) 1943. 


ing the tendon or fragments of bone snugly in 
position. The finger is splinted by malleable 
metal, with hyperextension of the distal joint 
and slight flexion of the other joints. 

A study of the extensor indicis proprius 
muscle is offered by three men from Northwest- 
ern University Medical School.*’® Two hun- 
dred and sixty-three extremities from 140 con- 
secutive cadavers were studied. Forty-one of 
the 263 (15.6 per cent) showed marked dif- 
ferences in size, origin or insertion of the muscle 
or in all of these features. In no case was there 
a total absence. In 8 female cadavers the 
muscle was extremely small. 

The muscle is found only in man, the gorilla 
and frequently the chimpanzee. In man it nor- 
mally arises primarily from the ulna and sec- 
ondarily from the interosseous membrane (75 
per cent), the dorsal ulnar septum (58 per cent) 
or the extensor pollicis longus septum (58 per 
cent). In 3 cadavers the muscle was abnormal in 
origin only. Aside from variations in origin, 
supemumerarj' tendons were present in a total 
of 30 cadavers (11.4 per cent). Excellent draw- 
ings of anomalous tendons accompany the article. 

239. Cauldwell, E. W. ; Ansou, B. J., and Wright, R. 
R. ; The Extensor Indicis Proprius Muscle, Quart. 
Bull., Northwestern Univ. M. School 17:267-279, 1943. 


VIII. COXDITIOXS INVOLVING THE KNEE JOINT 
PREPARED BY RALPH K. GHORMLEY, XI.D., ROCHESTER, MIXX. 


Embryology. — McDermott®^® traced the de- 
elopment of the knee joint by means of serial 
ections from the third week of fetal life to birth, 
nd the meniscuses were studied to the age of 
2 years. A thorough review of the embryologic 
evelopment of the knee joint is included in 
ais article. 

Anatomy and Physiology. — Brantigan and 
^oshell made a detailed gross and microscopic 
tudy of the tibial collateral ligament and its 
nvironment. They say that this ligament is 
ttacbed superiorly to the medial femoral epi- 
• ondj’le and interiorly to two points on the tibia, 
ne posterior, just below the articular cartilage, 
iteral to and above the insertion of the semi- 
.Tembranous tendon, and the second anterior to 
le medial tibial surface and 4.6 cm. below the 
rticular surface. There are two divisions of 
le ligament ; ( 1 ) anterior parallel fibers from the 
:mur to the tibia and (2) posterior oblique 

' 240. i^IcDertnott, L. J.: Development of the Human 
, nee Joint, .\rch. Surg. 46:705-719 (May) 1943. 

, 241. Brantigan, O. C, and Voshell, A. F.: The 
ibial Collateral Ligament: Its Function, Its Bursae, 
_td Its Relation to the Medial Meniscus, J. Bone & 
,iint Surg. 23:121-131 (Jan.) 1943. 


fibers. The anterior fibers have no capsular or 
meniscal attachments. The posterior fibers blend 
with the true capsule of the joint, which in turn 
blends with the posterior portion of the meniscus. 
The anterior portion is separated from the 
meniscus by true capsules and often by a true 
bursa' lying in any portion of the ligament. 
[Et>. Note. — ^This article supplements others by 
these authors, which are of great importance 
for reviewing the anatomy of the knee.] 

Pathologic Conditions of the Knee Joint . — 
Injuries and Dislocations: Anderson®*® re- 
views some of the reported cases of dislocation 
of the knee and adds 4 cases which he has ob- 
serx'^ed. He briefly considers the complications 
which involve nerves, blood vessels and liga- 
ments and also considers associated fractures. 
In 1 case open reduction was necessary, and 
in another case amputation had to be performed 
because of gangrene. Qarke ®*® reports a case 

242. Anderson, R. L. ; Dislocation of the Knee: 
Report of Four Cases, Arch. Surg. 46:598-603 (May) 
1943. 

243. Clarke, H. O. : Dislocation of the Knee-Joint 
with Capsular Interposition, Proc. Rov. Soc. Med. 35: 
759 (Oct.) 1942. 
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iti wliicli (Jislocatioti of the knee was treated by 
ojicn reduction.^ Ciibbins, Cailalian and Scud- 
cn.-** consider injuries of the ligaments of knee 
joints caused In- dislocation of the knee. Tlie 
most common injuries of tlie ligaments are; (1) 
avulsion of tiie collateral tibial ligament and (2) 
rnjjturc or avulsion of one or both cruciate liga- 
ments. accompanied by rupture or avulsion of the 
collateral tibial and the collateral fibular liga- 
ment. .Abnormal anteroposterior motion of the 
tibial plateau on the head of the femur with the 
knee flexed to 90 degrees, lateral motion of the 
straight knee and anteroposterior slipping of 
the tibial plateau on the femoral condyle are evi- 
donee of rupture or avulsion of the cruciate liga- 
ments. For injury of the collateral tibial liga- 
ment the affected limb was immobilized for eight 
to ten weeks in complete extension. Recover}’ 
has been perfect. Complications of dislocation 
of the knee joint are injuries of blood vessels and 
nen-es in the popliteal space. Treatment of com- 
plications consists of reduction of the dislocation, 
elevation of the involved limb and application of 
external heat. If tlie vascular supply is inade- 
quate, amputation may he necessary. 

Peirce and Eaglesham report S cases of 
injury' of the knee associated with fracture of 
the tibia in which lateral roentgenograms, made 
with the patient in the supine position, disclosed 
hydrarthrosis. 

Pelner-*® reports 4 cases (and 3 control cases) 
of traumatic hydrarthrosis of the knee joint in 
which treatment consisted of a diet that was low 
in sodium chloride and contained acid-producing 
foods or foods that ydelded a neutral ash on 
combustion. The ingestion of fluids was not 
limited. He found that an effusion into a joint 
was removed rapidly by’ this means, jdst as 
edema fluid is removed. 

Rupture of Tendons: Gamey-‘‘ reports a 
case in which an old rupture of the quadriceps 
tendon was followed by a rupture of the opposite 
quadriceps tendon. Immediate repair of the last 
rupture produced a good result, which serves 
to emphasize the importance of early repair. 


Injury of the Semilunar Cartilages: Cl 
and Hagen consider the symptoms am 
of injury of the semilunar cartilage and d^ 
their method of treatment. They say th 
most reliable sign and symptom are lock 
the knee and pain over the involved met 
Their technic for removal of a semilunar cai 
is as follows ; Without a tourniquet tlie mei 
is removed with the Lowe-Breck knife ; 
tonsil snare. An elastic bandage and a p 
cast are applied. The cast is bivalved oi 
second day, and “quadriceps setting exerc 
are begun. Sutures are removed and w 
bearing is begun in eight to ten days. 

^lacAusland reviews 850 cases in w 
derangement of tlie knee joint was due to in 
to the semilunar cartilages. [Ed. Note.—' 
is a thorough report of the subject, and 
abstract will not do justice to it. Persons 
terested in this subject should read the artia 
Caldwell,-®“ King,-=^ Kellam,^” Alexander 
Peterson and Lille, Terbune, Eddleni; 
Thompson and Read,“°® Slocum and kloore,' 
MacKenzie and il'IacFarlane and Haniiltt 
and Finklestein all wrote on the operatn 
treatment of internal derangement of the knf 
joint in the armed sen’ices. Their articles de 
particularly though not wholly with injuries [ 
the meniscuses. [Ed. Note. — The variations 
operative technic and in postoperative freatmert 

248. Childress. H. U., and Hagen, \V. H.: Prartitf 
Aspects of Diagnosis and Surgical Trea^tment ■ 
Meniscus Injuries, Mil. Surgeon 93:301-305 (itP- 
1943. 

249. MacAusland, W. R.: A Study ^o! Deranf^e' 

of Semilunar Cartilages Based on 850 Cases, 
Gynec. & Obst. 77:141-152 (Aug.) 1943. . 

250. Caldwell, G. D. : Internal Derangement oi ■ 
Knee Joint, Jlil. Surgeon 92:648-653 (June) 

251. King, B. B.: Knee Joint Arthrotomy m 
Life, Am. J. Surg. 02:382-386 (Dec.) 1943. jj. 

252. Kellam, H. I. J-: Knee Cartilages, abs 

Glasgow M. J. 138:5-6 (Dec.) 1942. , 

253. Alexander, J. C: Knee Injuries m tnc . 

Glasgow M. J. 140:12-15 (July) 1943. . . pY. 

254. Peterson, T. H., and Lille, J. J-: ^v". 

Semilunar Cartilages of the Knee, U. h. .N 

41:1336-1338 (Sept.) 1943. rlwwP’^--- 

Eddleman, T. S.; Timn’.,, 


244. Cubbins, W. R.; Callahan, J. J., and Scuden C. 
S • Dislocations of Knee Joint and Their Complica- 
tions, Indust. Med. 12:732-733 (Nov.) 1943. 

Z45 Peirce, C. B., and Eaglesham, D. C; 
Lipohemarthrosis of the Knee, Radiology 39:633-66- 

^^SSner, L.t The Rapid Removal of E-xcess Joim 


Fluid by Acid Salts: E-xperime^ with Traumatic 

Hydrarthrosis of the Knee Joint, Am. J. M. Sc. . 

rSt- CM : Bilateral Rupture of Quadriceps 
24 /. Granes, t-. i civ-Vear Inteira Between 

ref™ i2-iS (iL) 

Injuries, Am. J- « 


255. Terhune, S. R: ^ooieman, 

B.. and Read, B. S.: The Care of e ... 

E.xcision of a Meniscus, J. Bone 8- Jomi 
663-669 (July) 1943. 

256. Slocum, D. B.. and Moore, 

Horn Lesions in ifeniscal Injury, su P- 
Obst 77:87-90 (July) 1943. ' 

257. MacKenzie, D- I'''-, ^nd . j.., A; 

Internal Derangements oltbe Knee . |j;r. 
dian Army (Overseas), Canad. XI- • • 

(Dec.) 1943. t-tstew, H- 

258. Hamilton,_ A. S., ^ Ir. ■ ' 

Result of ^fcn 2 sccclomy A 

StM.J. 3G:406A11 U^ne) I9D. 
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are so great as to leave one in doubt as to which 
regimen is best. It is to be hoped that tlie various 
surgeons general maj' be able to produce a com- 
posite picture of tbe results so that a satisfactorj’ 
routine may be established.] 

Levinthal reviews the anatomy of the knee 
and gives a classification of the internal and 
external derangements. Of 600 cases in which 
operation was performed on the knee, he found 
lesions of the internal semilunar cartilage in 
41 per cent, lesions of the external semilunar 
cartilage in 6 per cent, lesions of both semilunar 
cartilages in 2.7 per cent, lesions of the infra- 
patellar fat pad in 4.7 per cent, osteochondroma- 
tosis in 2 per cent and various other conditions 
in the remainder of -the cases. He noted that 
50 per cent of the tears of the internal semilunar 
:artilage were of the bucket handle type. 

Moorhead and Lyall report 189 cases in 
vhich a similar tj-pe of arthrotomy was per- 
onned on the knee joint. They advocate a 
arge medial incision. In 77, or 64 per cent, 
>f 121 cases of recent injury of the cartilage 
here were otlier abnormalities of sufficient degree 

0 warrant surgical treatment. Most of these 
efects would not have been seen if small inci- 
ions had been made. 

Gunshot Injuries. — Buxton-®^ considers the 
■eatment of gunshot injuries. In the forward 
reas of the war zone the leg is immobilized 

1 extension in a Thomas splint. The wound 
.one is dressed. At the base hospital the joint 

aspirated and foreign bodies are removed im- 
lediately if the wound is infected. If the wound 
I not infected trvo or three weeks is allowed 
I elapse before the foreign bodies are removed, 
arly movement is encouraged in cases in which 
;ere is no infection. In cases of expected ank}'- 
. sis, the knee should be kept straight, not hyper- 
rtended. 

> Fridland,^®- in writing on the same subject, 
ys that wounds of the knee joint are divided 
, to two groups; (1) penetrating injuries and 
.1) periarticular injuries. In periarticular in- 
ries, infection of the joint may develop later 
an it does in penetrating wounds. In the for- 
, er the infection spreads along fracture planes, 
pen wounds are closed in twelve to sixty hours 

. 259. Levinthal, D. H. : Surgerj* of Derangements 
the Knee Joint, S. Qin. North America 23:181-203 
eb.) 1943. 

, ’60. Aloorhead, J. J., and Lyall, D.: The Surgical 
eatment of Intrinsic Knee Joint Lesions: Further 
alysis of Operative Cases, .■\nn. Surg. 117:140-151 
, m.) 1943. 

,161. Buxton, S. J. D.; Gunshot Wounds of the Knee 
■ nt, abstracted. Bull. War Alcd. 3:505 (May) 1943. 

' 02. Fridland, M. O. : Gunshot Wounds of the Knee- 
/ , nt. abstracted. Bull. War Med. 4:17-18 (Sept) 1943. 


if sulfonamide drugs have been applied to the 
wound within a few hours. Foreign bodies are 
removed, and tlie, joint cavity is mopped with 
25 to 95 per cent alcohol and liberally treated 
with sulfonamide drugs in pow,der form. The 
synovial membrane is closed with silk sutures, 
and the wound is packed lightly with drj- gauze. 
A plaster cast is applied from the ankle to the 
hip. A window is cut over the site of the injurt-. 
The packing is removed in twenty-four to forty- 
eight hours, and the wound is treated with hyper- 
tonic solution of sodium chloride if a thick dis- 
charge is present or with oily dressings if a thin 
discharge is present. Early passive movements 
are recommended, and in three to four weeks 
the patient is allowed to walk with crutches. 
Any effusion into the joint is aspirated, and the 
joint is irrigated with 1 : 500 solution of 2,ethox}'- 
6,9-diaminoacridinium hydrochloride (rivanol) 
or with a 3 per cent solution of phenol. In case 
the temperature remains high after five aspira- 
tions, drainage is advocated, with tbe patient on 
his side. Secondary resection of the joint is 
advocated for superficial osteomj'elitis. Ampu- 
tation should not be unduly dela 3 'ed in cases of 
advanced sepsis. 

Dislocation oj the Patella. — ^\^alIinkoski re- 
views the results of the treatment of recurrent 
dislocation of the patella with the Krogius opera- 
tion. He concludes that the results are good in 
cases of simple recurrent dislocation, but he does 
not recommend this procedure for the compli- 
cated type of dislocation. 

Osteochondral Fracture oj the Patella. — ^Mil- 
gram describes what he calls “tangential osteo- 
chondral fracture” of the patella. He points out 
that this lesion is a purely traumatic avulsion of 
the cartilage from the patella and says that it 
must be distinguished from osteochondritis dis- 
secans. 

Flexion Dejonnities of the Knee. — ^Kuhns 
and Reich both revdew their experience with 
the correction of flexion deformities of the knee. 
Both of these articles are good, and it is sug- 
gested that thev' be read b}' anj' one desiring 
information on this subject. 

263. A' allinkoski, T. V.: Ueber Behandlungsresultate 
der sogenannten habituellen Kniescheibenverrenkung mit 
der Operation von Krogius, Zentralbl. f. C^iir. 69:1232- 
1234 (July 25) 1942. 

264. Alilgrani, J. E. : Tangential Osteochondral 
Fracture of the Patella, J. Bone & Joint Surg. 25:271- 
280 (April) 1943. 

265. Kuhns, J. G. : Treatment of Arthritic Con- 
tractures of the Knee, New England J. Aled. 227:975- 
980 (Dec. 24) 1942. 

266. Reich. R. S. : Treatment of Flexion Deformities 
of the Knee, Surgery 13:746-754 (May) 1943. 
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Knocj Kurrs.^Lhyd points out that va!- 
giis ankles ratlicr than rickets arc tlic forerunners 
of knock knees. As a preventive, he advocates 
corrective shoes, but in cases in which such 
treatment does prove satisfactory he advocates 
the use of a special splint. 

lufccliou.- Bcrcovitz sa 3 's that suppurative 
artiintis of the knee due to Haeinophiins influ- 
enzae IS rather uncommon. This condition pri- 
marily afreets infants less than 2 years of age 
and rarely alTccls adults. Complete rccovcr 3 ' is 
to he c.xpectcd, whether surgical or expectant 
treatment is employed. 

The author reports a case in which the disease 
invoh-cd the left knee of a Negro girl aged 15 
nonths. The aspirated purulent fluid from the 
>■1700 produced a pure culture of Trl. influenzae, 
rreatment consisted of traction, aspiration, blood 
ransfusion and oral administration of sulfon- 
mide drugs. The patient recovered completely. 

Tumors . — Meyerding and VanDemark re- 
'Ort IS cases in which a popliteal cyst was re- 
loi'ed. The s3'mpfoms were aching, stiffness 
nd consciousness of a mass in the popliteal 
7ace. In the differential diagnosis one must 
insider lipoma, xanthoma, fibrosarcoma, aneu- 
.'sm, arteriovenous fistula or hemangioma, in- 
ctious swelling and Charcot’s joint. Hag- 
irt made a similar review of 34 cases. A 
ise of synovioma of the knee is reported by 
veleth and Brezina.^'^ Harmon and Wallace 
id Ghormley report cases of hemangioma of 
e knee. Harmon discusses the diagnosis and 
e treatment of this condition. 

Ghormley and Dockerty report 4 cases in 
lich myxomatous tumors around the knee joint 


167. Llovd, E. I. ; Knock-Knees and Bow-Legs, Prac- 
oner 150:238-244 (April) 1943. 

!68. Bercovitz, G. D. : Suppurative Arthritis Due to 
cillus Hemophilus Influenzae, Bull. Hasp. Joint Dis. 
H-43 (April) 1943. 

69. Meyerding, H, W., and Van Demark, R. E.: 
sferior Hernia of Knee (Baker's Cyst, Popliteal Cyst, 
nimembranosus Bursitis, Medial Gastrocnemius Bur- 
; and Popliteal Bursitis), J. A. M. A. 122:858-861 

!y 24) 1943. , 

70. Haggart, G. E.: Synovial Cysts of the Popliteal 
ce- Clinical Significance and Treatment, Ann. of 

g. 118:438-444 (Sept.) 1943. 

tl. Eveleth, M. S., and Brezina, P. S.; Syiwvioma 
olving I^ee Joint: Case Report, Yale J. Biol. & 

1, 16:27-30 (Oct.) 1943. _ 

72. Harmon, P. H. : Hemangioma of the Synovial 
nbrane of the Knee Joint Cured by Synovectomy, 

h. Surg. 47:359-363 (Oct) 1943. _ 

0 Wallace, G, T„ and Ghormley, E. E-- 

5 Hemangioma of Knee, Proc, Staff Meet., Uayo 
iR' 177-182 (June 16) 1943, , 

'4 Ghormley, R. K., and Dockerty, M- B. ; 
comatous Tumors About Kne^- fs.-loW 8 

Fs of Menisci, J. Bone & Joint burg, 

iril) 1943. 


were thorougiily studied grossly and 
tally. They compare these tumors i 
cysts. They conclude that cysts of tl 
cartilage are not true neoplasms but 
result of degeneration. Such cysts i 
tain an endothelial lining and thus 
Baker s cysts and other cystic iesions 
about the knee joint. 

Rociitgcnographic E.vainiuation . — ( 
Cliance advocate a method of air art 
and Somendlle reports the use of fl 
Clausen " ' describes the use of a contra 
which consists of a mixture of 10 cc. c 
cent solution of perabrodil (same as 
and 5 cc. of a 0.5 per cent solution o: 
hydrochloride. This contrast mediu: 
removed from the joint. Mdhimann £ 
lener used gas as a contrast mediun 
Surgical Procedures. — Cozen su 
different technic for exposing the medii 
cus of the knee joint. He says that 
patient in a prone position and the kn 
operated on in full flexion better visu 
of the posterior portion of the semilunar i 
is obtained. He has operated on 15 
by this technic. Mitchell-®'' describes 
meniscectomy knife, similar in principle 
of Breck and Lowe and other surgeons, 
and Adams describe what they term '< 
operative approach to the knee joint, 
usual paramesial incision is made. A ^ 
sion with the stem of the Y pointing prox 
is made through the quadriceps tendon 
2 inches (5. cm.) above the’ patella and 
tinuing down and around the patella about 
inch (0.6 to 1.3 cm.) away from it 
patella is retracted downward, and full exp' 
of the knee 'joint is afforded. The autboj'^ 
that the advantage of this approach is t 

275. Cullen, C. H., and Chance, G. Q.: 

raphy in Lesions of Semilunar Cartilages, 
Surg. 30:241-245 (Jan.) 1943. . p: 

276. Somerville, E. W.; Air Arlhrograrhl « ^ 
nosis of Internal Derangement of Knee J 
Roy, Soc. Med. 36:663-664 (Oct.) 1943. 

■277. Clausen, A.: Question of Positive o 
Contrast Substances of Knee, Eorismr, 
Rontgenstrahlen 65:76-80 (Feb.) !94_. . , 5 ' 

278. Mdhimann and Madlcner; Using i''’' ' 
stance; Demonstration of Menisci Ko®’'”’®. 
grams Obtained During Simultaneous AW- , p. 
duction and Rotation of the Knee. For uriir. 
d. Rontgenstrablca 65;5J-76 (rcb.) jy - 
- Position lo. 
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Medial Meniscus of Knee Joint, Arch, bur^. 
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280. Mitchell, A.: Mcni 
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affords adequate exposure of this joint with a 
minimum of trauma of soft tissue by retraction. 
[Ed. Note. — It is my impression that such an 
extensive incision is not necessarj’ in most pro- 
cedures on the knee joint.] 

Reconstruction of Crucial Ligaments : Al- 
bee-®- describes a new operation for repair of 
the crucial ligaments. Through a split patellar 
incision the joint, the femoral condyle and the 
upper part of the tibia are exposed. Holes are 
drilled through the outer copdyle of the femur 
from an anterior external point to a point in the 
intercondylar notch and from the anterior portion 
of the tibia into the intercondylar spines of the 
tibia. Fascia lata from the thigh is threaded 
through and wedged into the drill holes with 
bone plugs. The drill holes are varied in posi- 
tion, according to the type of instability present. 
Novillo Martinez describes a method of repair- 
ng the anterior crucial ligament by passing a 
strip of fascia lata through the external condyle 
md the internal tuberosity and fixing it to the 
leighboring tissues. Perez Zabala reviews 
several cases in which the anterior crucial liga- 
nent was repaired. 

282. Albee, F. H. : A New Operation for the Repair 
i the Crucial Ligaments of the Knee, Am. J. Surg. 
0:349-353 (June) 1943. 

283. Novillo Martinez, L. ; Reconstruction of An- 
;rior Crossed Ligaments (Groves Technic), Bol. y 
rab., Soc. de cir. de Cdrdoba 3:322-327, 1942. . 

284. Perez Zabala, M. : Reconstruction of Ligaments 
f Knee, Bol. d. Inst. din. quir. 18:645-661 (Sept.) 
942. 


[Ed. Note. — The frequency with which meth- 
ods of repair of the anterior crucial ligaments are 
described emphasizes the unsatisfactory results 
obtained with these procedures.] 

Patellectomy : Urrutia reports 2 cases in 
which patellectomy was performed. In 1 case 
it was performed for tuberculosis, and in the 
other case it was performed for staphylococcic 
osteitis. Tuberculous arthritis developed in the 
first case, but a satisfactorj" functional result was 
obtained in the second case. 

Sjmovectomy : McKeever advocates the use 
ofcellophane as an interposing membrane in cases 
in which synovectomy is performed. He reports 
4 cases in which this material was used. 

Arthrodesis : Hatt states that fusion of the 
knee by a central graft does not cause arrest of 
growth, probably because of the mode of growth 
in length of a bone. .As pointed out b)' Aries, 
longitudinal growth of bone does not take place 
in the form of lines parallel to the epiplwsial 
disk but by successive cones from the endosteal 
surface, each new cone having for its base the 
peripheral portion of the disk and possessing a 
wider perimeter than the old. Of 67 cases in 
which a fusion operation was performed, 44 were 
studied to evaluate the result on growth of bone. 

285. Urrutia U., C. : Patellectomy for Osteitis: Two 
Cases, Rev. med. de Chile 71:675-678 (July) 1943. 

286. McKeever, D. C. : The Use of Cellophane as an 
Interposition Membrane in SjTiovectom}', J. Bone & 
Joint Surg. 25:576-580 (July) 1943. 

287. Hatt, R. N. : Central Bone Graft in Joint -Arth- 
rodesis, -Arch. Surg. 46:664-665 (May) 1943. 
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In spite of Avar and confusion, able and nu- 
lerous articles have been published in the sur- 
ical journals on all phases of the treatment of 
•actures. In 1943 more articles on war wounds, 
■.tigue fractures and devices for external fixa- 
on appeared than in former years. We have 
ied to make a fair appraisal of them and to 
- ibmit reviews of those Ave consider most timely, 
ny oversights are more than likely due to the 
idless demands on the revieAvers in these parlous 
.Ties. 

•Fractures of the Face and Jam. — It is more 
id more apparent that fractures of the face and 
.Av require free interchange of opinion among 
;ntists, plastic surgeons and orthopedic sur- 
ons if best results are to be obtained. This 
■ especiall}' true of the more seA-ere crushing 
' d compound injuries. 

In a statistical study of 1,149 cases of fracture 
the facial bones, Lyons notes these sig- 


nificant facts : Fifty-one of the fractures resulted 
from automobile accidents, AA'hile industrial acci- 
dents caused about 32 per cent. Thirty per cent 
of the fractures invuLed the maxilla and 70 per 
cent the mandible. The right side of the face 
is more vulnerable to fractures than the left side. 
One of the greatest complications of fractures 
of the jaAv is loss of teeth. It must alrvays be 
borne in mind that fractures of the skull may 
coexist with fractures of the facial bones. 

Winter reports 50 cases in AA-hich he used 
the Roger Anderson skeletal fixation appliance 

288. Lyons, D. C. : Care of Military and Civilian 
Injuries: Fractures of Mandible, Maxilla, Zygoma, and 
Other Facial Bones; Statistical Study of 1,149 Cases, 
Am. J. Orthodontics (Oral Surg. Sect.) 29:67-76 
(Feb.) 1943. 

289. IVinter, L. : Fractures of the Mandible : Report 
of Fifty .Applications of Roger Anderson Skeletal 
Fixation -Appliance, -Am. J. Surg. 61:367-379 (Sept.) 
1943. 
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for fractures of the mandible. In the article arc 
excellent diagrams of the anatomy of the cheek 
and jaw and photograplis of the equipment used. 
Tins device is preferred over all others because 
it is easy to apply, it produces secure fixation 
of the fragments without immobilizing the jaw 
and it simplifies nursing care. There are a few 
relatively unimportant pitfalls, which are de- 
scribed. 

For edentulous jaws, or those with too few 
teeth, externa] supports are essential for the 
proper immobilization of the fractured frag- 
ments. Since 1940 Bigelow has developed a 
method whereby vitallium screws are inserted 
into the mandible from the outside. At first the 
screws in the bone were united by a splint of 
strap iron or dural. Now, however, the screws 
are fastened to a vitallium alinement bar, which 
supports the fracture. Sometimes it is prefer- 
able to insert a vitallium screw into the jaw 
and prordde traction from it to a plaster head 
piece. [Ed. Note (W. G. S.).— An external 
vitallium bar to connect the vitallium screws is 
preferable to any other metal bar. As Venable 
. and Stuck demonstrated in 1936, dissimilar 
metals in the body set up sufficient electrolytic 
activity to cause erosion of bone and loosening 
of screws.] 

For edentulous jaws Ivy and Curtis have 
used the Roger Anderson apparatus or the Carl 
Waldron device for external fixation. Two cases 
are reported in which the latter appliance was 
used with great success. 

Wiring of teeth for fractures of the mandible 
is uncomfortable and makes for poor oral hygiene. 
External fixation devices are hard to keep clean 
and are subject to accidental motion. Pincock-”* 
has devised a method of drilling a Kirschner 
wire longitudinally through the body of the man- 
dible and cutting the ends so that the fracture 
is well supported and yet no external apparatus 
is visible. The only difficulty is in guiding the 
wire, and in this article an excellent guide is 
described, which facilitates the operation. 

Berry who has in the past devised various 
methods for external fixation of fractures of 
the jaw, reports a case in which the fracture 


was fixed with metal staples. With the patiei 
under intravenously induced anesthesia, the fra 
ture was reduced and two metal staples wei 
driven through the skin into the two fragments c 
bone. No preliminary incision was made an 
no holes were drilled. The fixation seemei 
adequate, and the fracture healed with the boni 
in a normal position. 

Skinner and Robinson point out that thf 
fragments of a fractured mandible seldom fail to 
unite, even in the presence of compound wounds 
and infections. A bone graft from the ilium, 
which is held in place by silver wire, and a 
dental splint will bridge the defect adequately. 
Even so, the jaw must be splinted for three 
months to assure proper fixation while healing 
is taking place. 

Adams has abandoned extraoral appliances 
for the immobilization of facial fractures. Op® 
reduction and fixation by wiring the fractured 
parts to the neighboring unfractured bones are 
performed in all cases in which immobilization 
is indicated. This type of treatment is applicaW*^ 
to every type of fracture involving the facial 
bones. The procedure is carried out with only , 
a pair of pliers, a small drill and dissection sot 
and a spool of stainless steel wire. Repeated ad- 
justments are unnecessary; the patient is spared 
much discomfort and inconvenience and is 
to resume his activities after recovery from tljc 
acute stage of the injury. Open operation >> 
contraindicated in the presence of Infection. Po 
fractures of the maxilla, a small incision is madt 
over the infraorbital ridge, and a drill Imk 
made. A wire is threaded through the opcnir.- 
and looped over the ridge, and both ends art 
passed together along the anterior wall of l 
antrum to the region of the second molar tcet ■ 

The fractured bone is elevated to its nontn^ 
position and is wired to tlie teeth. 
illustrations demonstrate the results oi | 

fractures of the maxilla and malar bones. 1 
Note (J. J. F.).— This is an excellent arpe.. 
and the reader who Is interested in tins p- 
of work should resort to the original.] 
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Fractures oj the 
well uses a Herzmark 
reduction of spinal fractures, 
treatment for shock has been 
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patient under the influence of opiates or tribro- 
moethanol, hyperextension is obtained by means 
of a tunibuckle. fifteen to twenty wimites being- 
necessary to obtain correction. It ma\’ also be 
necessary to apph- traction to the head and foot. 
He contends that too severe manipulative pro- 
cedures or too earl)’ application of a tight body 
cast may cause paralytic ileus. After reduction 
the patient is allowed to remain on the frame 
for a few days, after which time the plaster cast 
is applied. In certain cases an anteroposterior 
plaster shell may be used. If the economic 
status is good, the patient remains on the frame 
from five to six weeks; then a cast is applied 
and is worn six weeks. A Taylor brace is then 
worn until roentgenograms show restoration of 
the fractured vertebrae. He points out that 
renal stones developed in a number of his pa- 
tients. [Ed. Note (J. J. F.). — This author 
has well emphasized the importance of avoiding 
early manipulation and immobilization with a 
cast, so as to avoid parahlic ileus.] 

In the Kolar gold field, Dunkerley saw 
50 cases of fracture of the vertebrae, witli evi- 

• dence of damage to the spinal cord in only 
4 cases. He preferred the Watson-Jones “two 
table method” of reduction. There was only 
one cen'ical dislocation in this series of cases. 
[Ed. Note (W. G. S.). — ^This long article re- 
views all the details of anatomy, type of injury, 
and various plans of treatment and in addition 

' gives a thorough account of the recent literature 
on vertebral fractures.] 

Iklany men working in the Middle East were 
admitted to an Austrialian general hospital in 
1942 with injuries of the cervdcal part of the 
spine. Many of these injuries were caused by 
- the men diving from one another’s shoulders 
into shallow water near the beaches. West 
; describes a light cast which he has devised for 
. immobilizing the cer^n'cal portion of the spine 
in hyperextension. It consists of a waistband 
, of plaster, two shoulder straps of plaster and 
a posterior prolongation which supports the back 
' of the head and extends forward to the forehead. 

A concise historical review of experimental 
' and clinical work concerning injuries of the 
spinal cord is presented by Kennedy, Denker and 
Osborne.-’^ They favor early laminectomy for 

, 297 . Dunkerle 3 -, G. E. : Fractures and Dislocations 

of the Vertebrae with a Report on Fifty Consecutive 
■' Cases, Indian M. Gaz. 78:202-213 (April) 1943. 

29S. West, E. F. : Obsen-ations on the Treatment of 
: Certain Tj-pes of Fractures and Dislocations of the 
; , Cervical Part of the Spine, AI. J. Australia 1:557-558 
(June 19) 1943. 

; , 299. Kennedy, F. ; Denker, P. G., and Osborne, R. L.: 

'• ' . Early Lamincctonw for Spinal Cord Injury Not Due 
■ to Subhixation, Am. J. Surg. 60:13-21 (.\pril) 1943. 


injuries to the spinal cord. The case histories 
of patients treated according to tliis principle 
are included. Early laminectomy is advocated 
for the following reasons: (a) It is impossible 
to determine clinically whether an apparently 
complete transverse lesion of the cord is not 
reall)’ a temporar}’ physiologic interruption of 
function, ^^''aiti^g from two to four weeks for 
“spinal shock” to subside is, according to the 
authors, a ridiculous procedure, (b) -Negative 
results of a roentgenographic examination do not 
exclude a bony lesion of the spine, (c) Prolonged 
compression of the cord, as evidenced by mano- 
metric block, which might have been cured by 
early surgical treatment, can destro)' function 
of the cord, (d) The operation is associated 
with little risk as soon as general shock has been 
treated. In the authors’ opinion, an experi- 
mental study should be undertaken comparing 
earl}-- laminectomy with conservative or traction 
methods. 

Ta 3 ’lor “““ discusses at length dislocation of 
the pelvis, including in particular dislocation of 
the s\'mph 3 'sis pubis with accompanying sacro- 
iliac subluxation. He discusses the incidence and 
recommends treatment with a sling or a similar 
apparatus. He is not impressed with the results 
of open operation for this condition. 

Fractures of the Upper Extremity. — Fractures 
of the Clavicle: Fracture of the clavicle is an 
outstanding e.xampJe of an injury for which no 
universal!)’ applicable method of treatment has 
been found and for which, therefore, a great 
man)’ different methods of treatment have been 
described. Sutherland and Rowe present a 
brief report of 2 cases in which the patients were 
treated in recumbency by skeletal traction. [Ed. 
Note (R. B. R.). — In the relatively few instances 
in which traction is necessar)’, it can usually 
be obtained effectively and safely by application 
of the pull to the skin of the arm.] Masland ~°- 
descibes an ambulatory splint which is designed 
to hoist the shoulder on the injured side by 
means of a halter wliich goes about the other 
side of the neck. 

Fractures of the Humerus : Key writes 
that for widely displaced fractures, fracture-dis- 
locations and severely comminuted fractures of 

300. Taj-lor, R. G. : Pelvic Dislocations, Brit. T. Surg. 
30:126-132 (Oct.) 1942. 

301. Sutherland, R., and Rowe, M. J., Jr.; Clavicle 
Fracture Treated with Skeletal Traction, Ann. Surg. 
116:950-951 (Dec.) 1942. 

302. Masland, H. C. : A Positive Shoulder Lift for 
Fractured Clavicles, .Am. J. Surg. 60:154-155 (.April) 
1943. 

303. Key, J. .A. : Wire Fixation of Fractures of the 
Proximal Third of the Humerus, .Arch. Surg. 46:678- 
680 (May) 1943. 
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for fractures of the mandible. In the article are 
excellent diagrams of the anatomy of the cheek 
and jaw and photographs of the equipment' used. 
This device is preferred over all others because 
it is easy to apply, it produces secure fixation 
of the fragments without immobilizing the jaw 
and it simplifies nursing care. There are a few 
relatively unimportant pitfalls, which are de- 
scribed. 

For edentulous jaws, or those with too few 
teeth, external supports are essential for the 
proper immobilization of the fractured frag- 
ments. Since 1940 Bigelow has developed a 
method whereby vitallium screws are inserted 
into the mandible from the outside. At first the 
screws in the bone were united by a splint of 
strap iron or dural. Now, however, the screws 
are fastened to a vitallium alinement bar, which 
supports the fracture. Sometimes it is prefer- 
able to insert a vitallium screw into the jaw 
and provide traction from it to a plaster head 
piece. [Ed. Note (W. G. S.). — An external 
vitallium bar to connect the vitallium screws is 
preferable to any other metal bar. As Venable 
and Stuck demonstrated in 1936, dissimilar 
metals in the body set up sufficient electrolytic 
activity to cause erosion of bone and loosening 
of screws.] 

For edentulous jaws Ivy and Curtis have 
used the Roger Anderson apparatus or the Carl 
Waldron device for external fixation. Two cases 
are reported in which the latter appliance was 
used with great success. 

Wiring of teeth for fractures of the mandible 
is uncomfortable and makes for poor oral hygiene. 
External fixation devices are hard to keep clean 
and are subject to accidental motion. Pincock 
has devised a method of drilling a Kirschner 
wire longitudinally through the body of the man- 
dible and cutting the ends so that the fracture 
is well supported and yet no external apparatus 
is visible. The only difficulty is in guiding the 
wire, and in this article an excellent guide is 
described, which facilitates the operation. 

Berry,=” who has in the past devised various 
methods for external fixation of fractures of 
the jaw, reports a case in which the fracture 

290. Bigelow, H. M. : Vitallium Bone Screws and 
Appliances for Treatment of Fracture of the Mandible 
J. Oral Surg. 1:131-137 (April) 1943. 

291. I\T, R. H., and Curtis, L.: Recent Experiences 
with Skeletal Fixation in Fractures of the Mandible 
J. Oral Surg. 1:296-308 (Oct.) 1943. 

292. Pincock, D. F. : Horizontal Pin Fixation for 
Fractures of Mandible Using Pin Guide, Surg., Gynec 
& Obst. 77:493-496 (Nov.) 1943. 

293. Berrj-, H. C. : Simple Skeletal Fixation Method 
for Quick Repair of a Fracture in War Surgery, J. 
Am. Dent. A. 30:1377-1378 (Sept) 1943. 


was fixed with metal staples. With the pati 
under intravenously induced anesthesia, the fi 
ture was reduced and two metal staples v 
driven through the skin into the two fragment; 
bone. No preliminary incision was made ; 
no holes were drilled. The fixation seer 
adequate, and the fracture healed with the b 
in a normal position. 

Skinner and Robinson point out that 
fragments of a fractured mandible seldom fai 
unite, even in the presence of compound ■rvou 
and infections. A bone graft from the ilii 
which is held in place by silver wire, an( 
dental splint will bridge the defect adequati 
Even so, the jaw must be splinted for tb 
months to assure proper fixation while heal 


is taking place. 

Adams has abandoned extraoral applian 
for the immobilization of facial fractures. 0| 
reduction and fixation by wiring the fractu 
parts to the neighboring unfractured bones 
performed in all cases in which immobilizat 
is indicated. This type of treatment is applies 
to every type of fracture involving the fai 
bones. The procedure is carried out with o 
a pair of pliers, a small drill and dissection 
and a spool of stainless steel wire. Repeated i 
justments are unnecessary; the patient is spai 
much discomfort and inconvenience and is a 
to resume his activities after recovery from 
acute stage of the injury. Open operation 
contraindicated in the presence of infection. ‘ 
fractures of the maxilla, a small incision is m‘ 
over the infraorbital ridge, and a drill hole 
made. A wire is threaded through the opem 
and looped over the ridge, and both ends ■ 
passed together along the anterior wall of I 
antrum to the region of the second molar tee 
The fractured bone is elevated to its nom 
position and is wdred to the teeth. Sev£ 
illustrations demonstrate the results of treati 
fractures of the maxilla and malar bones. I 

Note (J. J. F.).— This is an excellent arW 
and the reader who is interested in this p 
of work should resort to the original.] 

Fractures of the Spine and Pelvis.-^ 
well uses a Herzmark frame to ^ 0001 ”?^ 
reduction of spinal fractures. After 
treatment for shock has been given, wit 


. T) r ' 
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patient under the influence of opiates or tribro- 
inoethanol, hyperextension is obtained by means 
of a turnbucklc, fifteen to twenty minutes being 
necessary to obtain correction. It may also be 
necessary to apply traction to the head and foot. 
He contends that too severe manipulative pro- 
cedures or too earh' application of a tight body 
cast may cause paralytic ileus. After reduction 
the patient is allowed to remain on the frame 
for a few days, after which time the plaster cast 
is applied. In certain cases an anteroposterior 
plaster shell may be used. If the economic 
status is good, the patient remains on the frame 
from five to si.x weeks ; then a cast is applied 
and is woni six weeks. A Taylor brace is then 
worn until roentgenograms show restoration of 
the fractured vertebrae. He points out that 
renal stones developed in a number of his pa- 
tients. [Ed. Note (J. J. F.). — This autiior 
has well emphasized the importance of avoiding 
earh' manipulation and immobilization with a 
cast, so as to avoid paralytic ileus.] 

In the Kolar gold field, Dunkerley saw 
50 cases of fracture of the vertebrae, with evi- 
dence of damage to the spinal cord in only 
4 cases. He preferred the Watson-Jones ‘‘t%vo 
table method” of reduction. There was only 
one cen-ical dislocation in this series of cases. 
[Ed. Note (W. G. S.). — This long article re- 
views all the details of anatomy, type of injur>-, 
and various plans of treatment and in addition 
gives a thorough account of the recent literature 
on vertebral fractures.] 

Many men working in the Middle East were 
admitted to an Austrialian general hospital in 
1942 with injuries of the cendcal part of the 
spine. jMany of these injuries were caused by 
the men diving from one another’s shoulders 
into shallow water near the beaches. West 
describes a light cast which he has devised for 
immobilizing the cerv'ical portion of the spine 
in hyperextension. It consists of a waistband 
of plaster, two shoulder straps of plaster and 
a posterior prolongation which supports the back 
of the head and extends forward to the forehead. 

A concise historical review of experimental 
and clinical work concerning injuries of the 
spinal cord is presented by Kennedy, Denker and 
Osborne.-°° They favor earl}' laminectomy for 

297. Dunkerley, G. E. ; Fractures and Dislocations 
of the Vertebrae with a Report on Fiftv Consecutive 

'.Cases, Indian M. Gaz. 78:202-213 (April) 1943. 

298. West, E. F. : Observations on the Treatment of 
Certain Types of Fractures and Dislocations of the 

. Cervical Part of the Spine, II. J. Australia 1:557-558 
(June 19) 1943. 

. 299. Kennedy, F. ; Denker, P. G., and Osborne, R. L. : 

Early Laminectomj- for Spinal Cord Injury Not Due 
. to Subluxation, Am. J. Surg. 60:13-21 (April) 1943. 


injuries to the spinal cord. The case histories 
of patients treated according to tliis principle 
are included. Early laminectomy is advocated 
for the following reasons: (a) It is impossible 
to determine clinically whether an apparently 
complete transverse lesion of the cord is not 
rcall}- a temporar}- pht’siologic interruption of 
function. Waiting from trvo to four weeks for 
“spinal shock” to subside is, according to the 
authors, a ridiculous procedure, (b) -Negative 
results of a roentgenographic examination do not 
exclude a bony lesion of the spine, (c) Prolonged 
compression of the cord, as evidenced by mano- 
mctric block, r\-hich might have been cured by 
early surgical treatment, can destroy function 
of the cord, (d) The operation is associated 
with little risk as soon as general shock has been 
treated. In the authors’ opinion, an experi- 
mental study should be undertaken comparing 
early laminectomy with conservative or traction 
methods. 

Taylor discusses at length dislocation of 
the pelvis, including in particular dislocation of 
the s}Tnphysis pubis with accompanying sacro- 
iliac subluxation. He discusses the incidence and 
recommends treatment with a sling or a similar 
apparatus. He is not impressed with the results 
of open operation for this condition. 

Fractures of the Upper Extremity . — Fractures 
of the Clavicle: Fracture of the clavicle is an 
outstanding example of an injur}' for which no 
universally applicable method of treatment has 
been found and for which, therefore, a great 
many different methods of treatment have been 
described. Sutherland and Rowe present a 
brief report of 2 cases in which the patients were 
treated in recumbency by skeletal traction. [Ed. 
Note (R. B. R.). — In the relatively few instances 
in which traction is necessar}’, it can usually 
be obtained effectively and safely by application 
of the pull to the skin of the arm.] Masland 
descibes an ambulator}- splint which is designed 
to hoist the shoulder on the injured side by 
means of a halter which goes about the other 
side of the neck. 

Fractures of the Humerus : Key writes 
that for widely displaced fractures, fracture-dis- 
locations and severely comminuted fractures of 

300. Taylor, R. G. : Pelvic Dislocations, Brit. J. Surg. 
30:125-132 (Oct.) 1942. 

301. Sutherland, R., and Rowe, M. 1., Jr.: Clavicle 
Fracture Treated with Skeletal Traction, Ann. Surg. 
116:950-951 (Dec.) 1942. 

302. Masland, H. C: A Positive Shoulder Lilt for 
Fractured Oavicles, Am. J. Surg. 60:154-155 (April) 
1943. 

303. Key, J. A.: Wire Fixation of Fractures of the 
Proximal Third of the Humerus, Arch. Surg. 46:678- 
680 (May) 1943. 
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the proximal third of the humerus, injuries which 
are often difficult to treat by manipulation or 
traction, open reduction is frequently the best 
method of treatment. He describes briefly the 
operative technic. If the fragments are stable 
when reduced, no internal fixation is necessary. 
A powdered sulfonamide compound is placed in 
the wound, and after closure a Velpeau bandage 
is applied. Ten days later the cutaneous sutures 
are removed, a hanging cast is applied and exer- 
cises for the shoulder are started. To this more 
or less standardized method of treatment, Key 
contributes the idea of fixation of the fragments 
at operation by means of two Kirschner wires; 
these are put through the skin of the lateral and 
superior aspects of the shoulder and drilled 
backward and downward, crossing the fracture 
line. They give a quick and convenient fixation, 
and no foreign body is left after the wires are 
pulled out, two to three weeks after operation. 
[Ed Note (R. B. R.). — This appears to be a 
useful means of internal fixation for fractures 
which are difficult to handle by other methods. 
It should be helpful occasionally for the slipped 
epiphysis of the humeral head of adolescents.] 

Additional reports on the treatment of frac- 
tures of the upper end of the humerus without 
operation or cast are made by Brostrom and 
Ca!dwell.®°° Brostrom reports experience with 
97 cases, in <51 of which the surgical neck 
was involved, in 6 the shaft and in the remainder 
the tuberosities or the anatomic neck. In some 
cases reduction was carried out. Uniformly, 
however, an axillary pad was used and the arm 
fixed to the side of the bod}'- by a wide bandage 
which left the elbow free ; the wrist was supported 
by a sling suspended from the neck. For three 
days the patients were treated with heat through 
the bandage, after which light effieurage of the 
entire extremity and exercises to extend the 
elbow were carried out daily, with passive cir- 
cumduction at first and active circumduction 
later. The dressing around the arm and the 
chest was discarded in three to four weeks and 
the sling seven to ten days later. The patients 
received an average of twenty-three physical ther- 
apy treatments. Of eight)'-two known end re- 
sults, twenty-seven were excellent and tliirty- 
two good. Brostrom considers this a superior 
method of treatment because no elaborate equip- 
ment is necessar}', no prolonged recumbency is 
required, the patient is comfortable and stiffness 

304. Brostrom, F.; Early Mobilization of Fractures 

of the Upper End of the Humerus. Arch. Surg. 46:614- 
615 (May) 1943 . ■ , ^ 

305. Caldwell, G. A.: The Treatment of Fractures 
of the Upper End of the Humerus, Rock>- Mountain 
M. J. 40:33 (Jan.) 1943. 


and traumatic arthritis are minimized. [ 
Note (R, B. R.). — This, of course, is hang 
cast treatment without the cast and might 
called the hanging arm treatment. In most ci 
it is probably an excellent method. After fi 
ture of the upper end of the humerus, avoida 
of contractures is much more important ti 
anatomic reposition of the fragments.] 

R. S. whose full name is not given, 
enlivened the year’s literature on fractures w 
an unimportant but amusing and well writ 
case report entitled- “The Place of Organ!; 
‘Elbow Lifting’ in Treatment of the Fractu 
Humerus.” The patient, a British squadi 
leader, had a crack fracture of the surgical n< 
of the humerus and complete detachment of 
greater tuberosity. His treatment began w 
active movement under water on the fourth di 
the patient “enjoyed it immensely as the di 

culties in normally getting a bath at E , wh: 

is a -widely dispersed and exquisitely uncomfo 
able camp, are enormous.” Beginning on I 
ninth day he was forbidden to use his uninjui 
arm to raise any beverage to his mouth. Ti 
involved frequent and purposeful lifting of t 
elbow on the injured side. Times of treatme 
corresponded approximately with opening tiff 
of the bar. Half pints only were allowed to 
used at first. Under the constant encourageme 
of many friends and under the pleasantly rat 
low'ing and possibly mildly anaesthetic effect^ 
what was drunk, the patient succeeded in lifta 
his elbow to the level of the shoulder by ti 
eleventh day.” He w'as able to return to h 
ground duty in two weeks. 

In a well presented article Stuck describ' 
the management of the various types of fia' 
tures involving the humerus. Incomplete fia' 
ture of the greater tuberosity, fracture of t! 
anatomic neck and fracture of the surgical nec 
without displacement are treated with a slml 
When traction fails in cases of fracture of lb 
surgical neck wnth displacement, open reduebo 
and fixation with a screw or wire are done. 1'® 
fracture-dislocation of the humeral head, ope 
reduction is usually necessar)'. Resection of t ' 
humeral head is not warranted for a fracture 
dislocation. The hanging cast method o et 
advantages over the usual types of treatnieu 
for fracture of the shaft. Stiff shoulder is o'C^ 
come by swinging exercises with this type 
treatment. In cases in rvhich the radial ncr 
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is injured and there is no evidence of recovery 
in the first lew weeks, tlie nutlior assumes that 
the nerve has been lacerated or compressed and 
advises exploration. Flexion without manipula* 
tion docs not reduce supracondylar fractures. 
It is neccssarv- to exert downward traction and 
push the distal fragment forward as the elbow 
is flexed. Close observation of the radial pulse 
must be made subsequently. For -fracture dis- 
placement of the internal or external humeral 
condyle,, open operation and replacement with a 
nail or screw are recommended. Open opera- 
tion and fixation either with screws or nails are 
used to treat T fractures of the lower end of 
the humerus. In cases in which there is severe 
comminution, operation is not advisable and early 
motion to prevent stiffness is carried out. [Ed. 
Note (J. J. F.). — In cases in which reduction 
cannot be accomplished by manipulation and in 
cases of comminuted fracture, traction by means 
of a screw through the upper end of the ulna 
has been found satisfactory.] 

Smith discusses the disadvantages of several 
methods of applying traction for fracture of the 
distal half of the shaft of the humerus with the 
patient in the recumbent position and presents 
an adaptation of Russell double pulley traction 
for treating this t}'pe of fracture. Xo unusual 
equipment is required, the vertical components 
are balanced and effective traction is exerted 
in the longitudinal axis of the arm. [Ed. Note 
(R. B. R.). — This appears to be a good method 
for the unusual fracture for which prolonged 
traction with the patient in recumbency is needed. 
!Most fractures of this t}’pe can be satisfactorily 
handled by a hanging cast if the patient is am- 
bulator}' or by the application of traction to the 
cast near the elbow if the patient must remain 
in bed.] 

Aitken, Smith and Blackett have studied 
the end results in 50 cases of supracond 3 'lar frac- 
ture in childhood. Using a minimum follow-up 
period of three years, they have attempted to 
determine the results of malalinement and to 
develop a more satisfactor}' method of treatment. 
They found almost uniformly excellent function, 
but in 15 cases in which a varus deformit}' rvas 
present poor cosmetic results occurred. The 
authors concluded that, despite incomplete reduc- 
tion, supracond}'lar fracture with radial displace- 
ment and external rotation of the distal frag- 
ment tends to show excellent functional and 
cosmetic end results. On the other hand, ulnar 

308. Smith, D. W. ; Double PuIIej- Humeral Adapta- 
tion of Russel Traction, Surgery' 13:62-66 (Jan.) 1943. 

309. Aitken, A. P.; Smith, L., and Blackett, C. W.: 
Supracondylar Fractures in Cliildren, Am. J. Surg. 59: 
161-171 (Feb.) 1943. 


displacement plus backward displacement or in- 
ternal rotation of the distal fragment leads in- 
variably to persistence of a varus deformit}'. The 
writers think that development of this deformit}- 
following a satisfactor}- reduction may well be 
due to tile practice of placing the forearm across 
the chest ; unless the fragments are tightly locked 
with the elbow in acute flexion, the forearm and 
the distal fragment may rotate inwardly on the 
humerus. To prevent this complication, thev 
recommend a plaster swathe about the chest : 
this is fixed to the arm cast and holds the 
e-xtremity external!}- rotated. They suggest that 
this may not be necessary when it is possible 
to maintain acute flexion of the elbow. They 
condemn the dictum that accurate reduction is 
not essential for a good result. [Ed. A'ote 
(R. B. R.). — This explanation of rarus de- 
fonnity after supracondylar fracture of the hu- 
merus is plausible and should make one most 
careful in correcting any medial or rotatory dis- 
placement of the distal fragment. In the cast 
the elbow must be kept acutely flexed, and tlie 
cast must be sufficiently tight to prevent move- 
ment at the elbow. With preliminary adhesive 
traction in those cases in which swelling has 
resulted from a delay in treatment, the right 
angle position and tlie cast around the chest 
will probably not be necessar}- in a great number 
of instances.] 

de Abreu“° calls attention to the complex 
problems of supracondylar fracture of the hu- 
merus and emphasizes the fact that a perfect 
knowledge of the anatomy of the region with 
application of good conservative orthopedic treat- 
ment may limit surgical indications and lead to 
good anatomic as well as functional results. 

Fractures of the Proximal End of the Radius : 
Burton reviews 50 consecutive cases of frac- 
ture of the head of the radius obsen-ed in Royal 
Air Force personnel. He has classified the frac- 
tures into three groups, as follows: 1. Impaled 
fracture, resulting from a fall on the outstretdied 
pronated hand. The author states that the car- 
tilage of the capitellum is usually injured with 
this typp of fracture and that a roentgenogram 
made two weeks after the injury may show eri- 
dence of this. 2. Marginal fracture, resulting 
from an abduction strain on the elbow with Hie 
forearm pronated. A segment of the articular 
surface of the head is fractured and may not 
be displaced. An injur}- of the capitellar car- 
tilage sometimes occurs. 3. Undisplaced fissure 

310. de Abreu, M. : Humerus Fractures: Complete 
Supracondylar Fracture. Rev. brasil. de ortop. e trau- 
matol. 3:245-260 (July- Aug.) 1942. 

311. Burton, A. E. : Fractures of the Head of the 
Radius, Proc. Roy. Soc. Med. 35:764-765 (Oct.) 1942. 
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fracture, resulting from direct injury of the 
elbow and consisting of a transverse fissure with- 
out displacement. The author considers excision 
of the head advisable for nearly all impaled 
fractures. Excision was performed for marginal 
fractures when the segment was displaced or 
the integrity of the articular plateau disturbed. 
For marginal fractures without displacement 
and for fissure fractures, conservative treatment 
was carried out. The percentage of good results 
was notably poor only in a group of 9 impaled 
fractures which were treated without operation, 
only 2 of these obtaining a good result. The 
author noted no instability of the superior or the 
’ ferior radioulnar joint, cubitus valgus or for- 
ation of new bone after operation. [Ed. Note 
R. B. R.). — This classification is interesting; 
it is to be regretted that the text is not accom- 
panied by illustrations. The absence of compli- 
cations may possibly be due to a short follow-up 
period, no definite time being stated.] 


Mason and Shutkin contrast favorably 
treatment of fractures of the head and neck of 
the radius b}"^ immediate active motion with con- 
ventional treatment with a cast. They point 
out that their observations apply only to frac- 
tures without displacement or with minimal dis- 
placement and that their follow-up period of 
less than a year is inadequate. The pa- 
tients treated by early active motion were 
given a sling, continuous hot wet packs to over- 
come muscular spasm and active exercise of the 
elbow twice daily. The authors found that the 
group treated by early active motion and with- 
out a cast had a shorter stay in the hospital, less 
calcification in the soft tissues and better func- 
tion of the elbow than the group treated by 
conventional methods. They think that these 
advantages may be due to several factors. The 
fractured fragments are small and uncontrollable ; 
early active motion ma)’^ permit them to be moved 
across the fixed articular surface of the humerus 
to attain the position where maximum function 
is possible; local heat in the form of hot packs 
permits early elimination of the reaction of 
soft tissues and lessens the tendency toward 
calcification of soft tissues. [Ed Note (R. B. 
R.). — ^The details of therapy for the 7 patients 
treated “conventionally” are not given; conse- 
quently, a comparison with the other method is 
invalidated to a large extent. It is questionable 
that hot packs are the best treatment for the 
acutely injured elbow.] 

"~312 Ma'on, J. A., and Shutkin, N. M.: Immediate 
Artive Motion Treatment of Fractures of the Head and 
Ke^^of the Radius, Sur^., G,-nec. & Obst. 76:731-737 

(June) 1943. 


Fractures of the Carpal Scaphoid Bo 
Childress records a case of fracture of 
distal fragment of a bipartite carpal scapf 
bone in which malunion of the distal fragm 
occurred. He emphasizes the advisability 
confusing cases of comparing roentgenogram! 
the injured bone with those of the scaphoid bi 
of the uninjured wrist. He also points out t 
the line of division of a bipartite scaphoid bi 
runs obliquely from near the outer end of 
articular surface of the radius to about the mid 
of the convexity of the head of the capitate bo 

Fractures of the Hand: In a report of 
cases of fracture of the metacarpal bones, Cob 
Hansen and Morris present a method 
securing traction with a towel clip in the be 
with rubber bands fastened to a wire loop. Thi 
were no infections, because aseptic surgical tec 
nic was used, preliminary incisions were ma 
in the skin and the towel clips, unlike win 
did not permit side to side motion. The autho 
present evidence to show that excellent positio 
can be secured and fractures can be perfect 
immobilized by this novel method. 

Berkman and Miles,^^* on the basis of 20 case 
describe a method of splinting fractures of d 
metacarpal bones by passing one or two Kirscl 
ner wires through the fractured bone into tf 
adjacent sound bone. Fixation of this type i 
so secure that no cast or external splint is needec 
They state that men in the army are able to pe[ 
form light duty in three or four days after tbi 
procedure. 

Rosa dos Santos draws attention to tlv 
high incidence of fractures of the base of 
first metacarpal bone and emphasizes the seriou: 
sequelae of improper treatment. He presents s 
classification of the various anatomopatholoffi^ 
types and discusses the mechanism of the lesi^=' 
and their respective therapeutic indications. 
describes 3 cases in detail. 

Fractures of the Lower Extremity, 
tures of the Femur: Lutz^‘® reviews 
treatment of fractures of the femur, 
compound fractures as they occur on the ba 


312a. Childress, H. M.: Fracture of a B.'f’j) 
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field. The first principle is the treatment of 
hemorrhage and shock. iNIorphine is given and 
replacement of fluid in the form of blood or 
plasma started as soon as possible -when indi- 
cated. Prophylaxis of infection is carried out 
by local application of sulfonamide compounds 
and sterile dressings. Debridement is done as 
soon as possible, preferablj' before six hours. 
After twelve hours it is contraindicated. Sul- 
fonamide drugs are given orally 'and applied 
locally, and the author presents a routine for 
cleansing wounds. Complete immobilization is 
advocated, and the different methods for this 
as well as for traction and fixation are outlined. 
The author lists skeletal traction with a Kirsch- 
ner wire and as much as 35 pounds (15.9 Kg-) 
as the preferable method. He emphasizes, 
however, that even under ideal conditions no 
single method is adequate in all cases. Mention 
is made of the Haynes apparatus and the Roger 
Anderson fracture unit. 

Joldersma describes experiences with the 
use of the Townsend-Gilfillan stainless steel plate 
in the operative fixation of fractures of the tibia 
and femur. This report is not a chronicle of a 
series of cases but rather a development of the 
theory of application of this type of fixation. 
The plate, which has been described in other 
publications, derives its strength from the fact 
that it is built like an angle iron bridge girder, 
with slots in the shank for screw holes. The 
plates can be stacked; it is claimed that two- 
nested plates give five times the support of a 
single plate. .Joldersma states that it is unneces- 
saiy to use casts as auxiliary support after the 
use of the screws and plates described, citing 14 
. of 15 cases of fracture of the tibia as proof of 
, this contention. The claim of the author that 
. “obliteration of the fracture line occurred in four 
, weeks and solid union was observed in eight 
weeks” may be disputed by many surgeons who 
lave had contrarj' experience. The following 
ules are given to guide the surgeon : ( 1 ) Acute 
lean fractures if seen within five hours are 
)lated immediately; (2) fractures more than 
ix hours old are put in suspension traction for 
ourteen days, and (3) compound fractures are 
)lated after two or three weeks. The main con- 
:lusion of this article is to the effect that return 
o full duty after fracture of the tibia can be 
•educed from seven monhs to three and after 
racture of the femur from nine months to five. 

The well known Thomas walking caliper splint 
,vith round or oval ring has not met the require- 
nents of a weight-bearing splint which will 
Tansmit pressure evenly to tlie tuberosity of 

316.1. Joldersma, R. D. ; Fallacies of Bone Platin?, 
f\m. J. Surg. 60:50-55 (.April) 19-?3. 


the ischium. Young has devised an ischium- 
bearing brace that seems to present several ad- 
vantages. The half-ring is modeled to fit the 
ischial tuberosity snugly without pressure on 
the adductor muscles. The hinge at the ankle 
is placed directly opposite the ankle joint, so 
that there is no movement of the brace when the 
ankle is moved. The brace is carefully described 
and well illustrated for the guidance of the brace 
maker. 

Schenken and Coleman state that embolism 
of bone marrow after fracture of a long bone 
has not been described. They report the case 
of an 86 year old woman with a fracture of the 
neck of the femur, which was treated by the 
insertion of three screws. The patient died four 
days later. Pathologic examination of the lungs 
revealed emboli of bone marrow in branches of 
the pulmonary- arter}'. 

Pollock and Brooks describe a deHce for 
mobilizing the lower extremity after operation 
or injurj-. It consists of a splint to hold the 
extremity, with joints that can be moved by 
the patient and a wheel and rail to fadlitate the 
motion. It is especially useful in encouraging 
motion of the hip and knee in elderly persons 
with arthritis. 

Pridie^-" states that compound fractures of 
the femur occurring as a result of road accidents 
in peacetime necessitate only a plain sterile band- 
age for the wound and splints applied down the 
side of the body. The patients are usually in 
the hospital within a few minutes after the acci- 
dent. Casualties of an air raid who can be 
transferred rapidly to a hospital need similar 
first aid treatment. The author saw no Thomas 
splints used during the Bristol air raids, and 
the patients reached the hospital in good condi- 
tion. As he points out, many of the patients 
had large lacerated wounds of the buttocks, which 
would have prevented use of Thomas splints. 
The transportation of war casualties is often over 
rough ground, so that extensive immobilization 
is required, preferably with a cast. Since evac- 
uation may take many hours, sulfonamide drugs 
must be used in the wound whenever possible. 
In Libya a plaster spica cast with an incorporated 
Thomas splint to maintain traction on the leg 

317. Young, C. S. : A Half-Ring Splint for Fractures 
of the Femur and Tibia and for Other Disabilities of 
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was found to be the • most satisfactory of all 
splints. However, it was learned by tragic 
experience that such casts should be split along 
the involved side to prevent constriction and 
circulatory obstruction. [Ed. Note (W. G. S.). 
— ^The plaster of paris spica cast with the incor- 
porated Thomas splint has now become justly 
popular as “the Tobruk splint.”] 

Caldwell analyzes the end results in 42 
patients with subtrochanteric fracture of the 
femur. Of 36 patients treated without operation 
but with Russell traction or a Tliomas splint, 
2 died and union resulted in all 34 survivors. 

X, Two were not able to bear weight before eight 
v-onths, and in others shortening resulted. On 
j operation was performed with the posterior 
approach. A cast was made prior to operation 
and bivalved. The patient was placed face down 
on the table, and an incision was made along 
the posterior border of the fascia lata beginning 
with the greater trochanter and extending down- 
ward 8 to 10 inches (20.3 to 25.4 cm.). The 
biceps femoris muscle was separated from the 
vastus lateralis muscle; exposure was easy, and 
reduction was maintained by bone plates. In 
all cases union was prompt, with good results. 
[Ed. Note (J, J. F,). — ^\^^hile this may be a 
rational procedure for the experienced surgeon, 
it would seem that it should not be performed 
by the occasional operator.] 

In a study of 77 cases of lateral fracture of 
the femoral neck, Pique and Vails found that 
all of the fractures consolidated. Skeletal trac- 
tion was shown to be superior to the Whitman 
cast, the anatomic and functional results being 
definitely superior. Skeletal traction diminishes 
the morbidity and the mortality rate during 
treatment since it permits easier therapeutic mea- 
sures. Best results are obtained if skeletal trac- 
tion is maintained to the end of cure, in order 
to avoid possible displacement of the fragments. 

'Williams describes an emergency splint for 
the fractured femur (and adjustable for the bones 
of the leg) made up entirely of personal equip- 
ment, which can be applied by two untrained 
men in the absence of skilled assistance. The 
wounded man is placed in an extended position, 
with limbs together. One man grasps the heel 
and foot of the injured limb, extends the limb 
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Steadily and maintains the extended positioi 
til bandaging, is complete. The other man p 
a rifle along the outer side, with the butt 
up to the arm pit, first removing the bolt 
insuring that neither rifle nor magazine con 
any cartridges; he then extracts a pull-thr 
cord, ties the patient’s boot laces together 
with a large handkerchief or field dressing 
a figure-of-eight bandage around the rifle, a 
and boot, tying it off on the sole of the t 
then he encircles the upper part of the chest 
one belt and the hips with another, passing 
one around the rifle first when length pen 
Two field dressings are next applied, the pad 
the wound as far apart as possible, the short 
of the bandage carried to the outer side and 
long end brought around under the thigh, arc 
the rifle and then over and around both thi 
being tied off to the short end, with the knoi 
the rifle. A pair of anklets buckled together 
placed around both legs just below the knees, 
then the pull-through cord is passed around tl 
and tied to give the anklets a firm grip on the li 
Fractures of the Tibia and Fibula; Thirt)’-l 
cases of fracture of the shaft of the tibia and fit 
are presented by Lincoln and Gordiraer.®“‘ In 
per cent of the cases the fracture was treated « 
Kirschner wire traction, in 28 per cent v 
plaster only and in 18 per cent by open red 
tion. The average age of the patients- was 
years, the average period of disability was f 
and seven-tenths months and the average si 
in the hospital was sixty daji-s. The objectn 
of treatment were the best possible end resi 
and the shortest period of disability consiste 
with such a result. The authors were satisfn 
with their results and feel that the treatme 
of this rather common fracture has greatly 
proved wdthin the last ten years. Data of d 
case histories are incorporated in a table. Men 
colegal and compensation claims influenced tr 
period of disability. 

Henderson presents a case report in v’hic 
a 26 year old soldier w'ho suffered a compoo”' 
fracture of the tibia in a motocycle crash diei 
thirty hours after operation. The clinical couU 
was that of respiratory embarrassment. Aatop^l 
showed the fracture to be in good alinewe’^^; 
without vascular damage ; the blood vesse s o 
the brain, lungs and kidneys, however, oonta”‘‘ 
many fat globules. Urinalysis before *^*^‘’* ,.j, 
vcaled many fat globules in the urine, " ” 
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proved to be animal fat. This was the only find- 
ing which gave a clue to the cause of the fatality. 

Griesemer reviews some of the methods 
that have been used in the management of frac- 
tures of the tibia and fibula under his supervision. 
The simple fracture with little or no displacement 
requires no reduction and is immobilized by 
anterior and posterior plaster splints for eight 
weeks. When weight bearing is allowed during 
the period of fixation, the nonpadded cast of 
Bolder is applied. The walking iron is used 
onl}- for transverse fractures, because the author 
has seen a disturbance of position when it is 
used for spiral or oblique fractures. Fractures 
with displacement are reduced with local or gen- 
eral anesthesia, with the leg flexed to a right 
angle and placed in a Bohler frame with traction. 
The fragments are molded into place, checked 
with roentgenograms and immobilized in a non- 
padded cast, which is kept on for eight weeks. 
Comminuted, spiral or oblique fractures require 
some form of skeletal traction. A steel pin or 
a Kirschner wire is placed through either the 
lower end of the tibia or the os calcis, and traction 
is instituted, followed by roentgenographic exam- 
ination within thirtj'-six hours. If the position is 
satisfactory, a cast is applied and the wire in- 
corporated in the plaster. Frequently the trac- 
tion is continued until the cast is thoroughly 
dry. Overpull of the fragments must be avoided 
or may lead to delayed union or nonunion. If 
open reduction is required, this is usually done 
six or seven da%'s following the injur}'. The 
original skeletal traction is maintained during 
the operation, and the author believes that stain- 
less steel wire, if properly placed, effects satis- 
factory fixation and avoids the more extensive, 

■ time-consuming operation of plating. Sulfanil- 
amide and fixation with plaster are used without 

. fenestrating the cast. Compound fractures should 
be promptly debrided and reduced in six hours, 
with closure in certain cases. For those seen 
after six hours, debridement is not done; simple 
cleansing is the procedure, followed by the use 
of sulfanilamide and petrolatum gauze with 
. plaster fixation. For nonunion, the sliding inlay 
\ graft of Albee has given the best results. The 
author and his associates have come to the con- 

■ elusion that the most important factor in the 
. treatment of these fractures is the skill of the 

surgeon rather than the particular method of 
• ' management. 

326. Gricsemer, \V. D. ; Management of Fractures 
of Tibia and Fibula. PennsvK-ania M. T. 46:590-594 
'■ (March) 1943. 


Shaar, Kreuz and Jones discuss the use 
of the Stader splint for fractures of the tibia 
and fibula. A detailed discussion is given, in- 
cluding its application and use and the many 
errors in application. A group of clinical cases 
with excellent results is included. The authors 
recommend the used of the Stader splint for 
these fractures. 

Silvis gives a detailed description of how 
to make and use a Bohler frame. He prefers 
this type of frame to the Stader reduction splint, 
stating that it is simpler. His technic carefully 
follows that of Bohler. 

Ronald presents a short series of fractures 
of the tibia and fibula to demonstrate the advan- 
tages of operative fixation by means of a screw. 
The operation is performed se\'en to ten days 
after injuiy' through a 4 inch (10 cm.) incision. 
The fracture is reduced and the ends of the bone 
held in a Hey Grove clamp. A vitallium screw 
of the correct length is then placed as nearly as 
possible at right angles to the line of fracture, 
so that it transfixes an equal thickness of bone 
in each fragment and engages the cortex of 
each fragment. Pladng of the screw is more 
difficult in transverse fractures. In order to 
avoid subcutaneous projection of the head of 
the screw a V-notch is cut inch (0.64 cm.) 
deep. The hole is drilled from the apex of the 
notch, which is then deepened sufficiently to 
accommodate the head of the screw. The screw 
is driven in. The stability of reduction is tested, 
the periosteum closed, the skin sutured and a 
padded plaster cast applied. With spiral frac- 
tures plaster fixation can usually be discarded 
in seven to m'ne weeks and weight bearing in 
plaster may be safe even earlier. Transverse 
and comminuted fractures are immobilized in 
plaster for eleven to trvelve weeks. This technic 
was used for 12 fractures, 9 of which were spiral, 

1 transverse and 2 comminuted. Union was 
sound in all cases, as shown by clinical and roent- 
gen examination. The average time of union 
was several weeks less than that for tibial frac- 
tures treated by other methods. The instability 
of oblique and spiral fractures makes it necessary 
to prevent redisplacement either by internal fixa- 
tion or by continuous traction. The advantages 
of internal fi.xation are that perfect apposition 
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and excellent fixation are secured with a mini- 
mum of foreign materia] and that rapid union is 
promoted. The patient is ambulatory at an 
early date, and the period of immobilization in 
plaster is reduced. The only disadvantage is 
the danger of sepsis; under normal conditions 
this complication should not be encountered. 

Fractures of the Ankle and Foot : Potvin 
classifies fractures of the ankle as follows: (1) 
fractures of the mortise, including low fractures 
with and without displacement and no diastasis, 
median fractures with diastasis (Dupuytren) and 
high fractures (Maisonneuve) ; (2) fractures of 
the mortise and the tibial end, including fractures 
of the posterior and the anterior lip and frac- 
tures by tibial crushing. The mechanism of a 
fracture is in direct relation to secondary de- 
formities discovered clinically and roentgeno- 
graphically. It may be caused by external 
rotation, abduction, adduction or a fall. 

Lee and Horan discuss the internal fixation 
of fractures of the ankle. Certain injuries around 
the ankle do not give uniformly satisfactorj’ 
results if treated by conservative methods. Con- 
sequently, the authors offer certain conditions 
which require open reduction and internal fixa- 
tion and present a technic which has given excel- 
lent results: 1. Fracture of the lower end of the 
fibula when the fibular end is displaced outward 
and backward and the joint mortise is widened 
or when the fragment is serrated and precludes 
alinement by manipulation requires open reduc- 
tion with internal fixation. The fragment is ex- 
posed, reduced and fixed with a long vitallium 
screw through the cortices of the fibula and tibia, 
and a plaster boot is applied. 2. Trimalleolar 
fracture in which the posterior tibial fragment 
includes a quarter or more of the tibial surface 
requires operative intervention. This fracture 
disrupts the gliding, weight-bearing surface of 
the tibia. The fragment is reduced by a Stein- 
mann pin inserted into it posteriorly and a vital- 
lium screw inserted anteriorly. 3. Fracture of 
the anterior tibial surface is usually comminuted 
and disrupts the tibial weight-bearing line. It is 
reduced by driving a Steinmann pin into the ante- 
rior fragment and fixed by a vitallium screw. 
4. Fracture of the internal malleolus may result 
in nonunion if fibrous tissue is interposed. The 
fragment is easily reduced if exposed ; it is then 
fixed to the tibia with chromic catgut. 5. Pott’s 
fracture may be complicated by soft tissue between 
fragments or dislocation of the posterior tibial 
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tendon. This tendon is exposed, released fre 
between the astragalus and the tibia and restor 
to its usual position. Other ligaments are repairc 
6. Separation of the tibia and fibula may rest 
in widening of the joint mortise, with resulta 
pain and disability. Internal fixation with Kirscl 
ner wire equipped with thumb nuts for tightenir 
is satisfactory. Traction is used if necessary, i 
Separation of the lower epiphysis of the fibul 
with backward displacement and interposition < 
a bone spicule requires open reduction. 8. Recur 
rent dislocation of the peroneal tendons is accora 
panied by a jarring snap and pain. The ligament: 
may be lax, the groove for the tendon too narroii 
or a supernumerary tendon may exist. Repair i: 
done by anchoring the tendons and reenforcing 
them. Plaster fixation is used after all of these 
procedures. 


Moritz presents an interesting account of 
ski injuries. In the three ^^ears before May 1942, 
there were at Sun ’Valley, Idaho : 257 fractures, 
35 dislocations, 762 sprains, 147 contusions, 57 
abrasions and 114 lacerations. A ski patrol con- 
stantly on duty administered first aid and trans- 
ported the casualties to the medical department. 
One hundred and eighty-seven of the 257 frac- 
tures (or 72 per cent) involved bones of the 
lower extremity. Practically ail of these we^ 
due to torsion strains and rotation of the leg in 
falling. The most common fracture was a long 
spiral break in the tibia. Injuries of the fwt . 
were relatively infrequent. While there were 270 
injuries to the knee, the semilunar cartilages were 
damaged in only 7 of these. The types of sh 
binding now used are much tighter than before 
and do not permit the foot to become disengage 
in falls. They make for better control of the ski-' 
and greater skill in racing but are obviously to 
blame for the increased number of injuries of i lo 
knee and ankle. It is questionable whether -s ' 
troops should use such dangerous bindings- ^ 
For isolated fractures of the internal nialleo « • 

Meekison^^^ favors open reduction and scrci' 

fixation. He states that “since the introt ucw^ 
of vitallium this has been the mrtal of 
In air crew personnel this method 
early return to duty. In a group of 235 fra.c u - 
of the ankle, 23 were fractures of 
malleolus and 11 produced diastasis of the i ' 
fibular joint. The fractures of the interna * 
leolus were explored through an incision F 
over the fracture, the fragment was rep ac 
a vitallium screw was inserted.^ The ^ .ppj' 
screw was buried under the internal co . , 
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ligament. When there rvas fracture of the fibula 
and diastasis, a vitallium plate was applied to the 
fibula and one long screw was passed through the 
plate and fibula and into the tibia. Diastasis alone 
was treated by passing one screw through the fib- 
ula into the tibia. If the original roentgenogram 
showed no fracture, one view was taken with the 
foot in inversion and another with the foot in 
eversion. These demonstrated the abnormal mo- 
tion in the mortise of the ankle. A padded cast 
was applied postoperatively for ten to fourteen 
days; it was then changed for a nonpadded cast 
with a walking heel of Sorbo rubber. After six 
to seven weeks a Viscopaste bandage was applied 
for another week or more. [Ed. Note (W. G. 
S.) . — Often perfect reduction of isolated fractures 
of the internal malleolus can be obtained by strong 
traction on the foot to the inner side and appli- 
cation of a cast with the foot inverted. Never- 
theless, open reduction and screw fixation ma\" 
hasten recovery and requires less postoperative 
fixation with a cast.] 

Bierman emphasizes the importance of an 
additional roentgenographic view to demonstrate 
chip fracture, which is often associated with 
severe sprain of the ankle. With the severe 
sprain, there is complete or nearly complete tear- 
ing of the middle or anterior or both ligamentous 
bands, and with a tearing of the middle band a 
thin fragment of bone is often avulsed. For dem- 
onstration of the chip fracture, in addition to the 
usual anterior and lateral views, the patient lies 
prone on the table and a sandbag is so placed 
that the anterior surface of the ankle rests on it. 
A cardboard film holder is placed bet\veen the 
ankle and the sandbag so that the lower end of 
the holder extends about 1 cm. beyond the great 
toe. The foot is held in plantar flexion ; the x-ray 
tube is tilted toward the head, and the central 
ray is directed toward the dorsum of the foot and 
at a right angle to it, so that it will penetrate 
between tbe detached small fragments and the 
shaft. For severe sprains, this technic should be 
used, and if a chip fracture is demonstrated a 
period of immobilization of six weeks is required. 
Subluxation of the ankle may be demonstrated 
by taking roentgenograms of the ankle in eversion. 
[Ed. Note (J. J. F.). — This is a valuable article 
because it emphasizes a technic that is ordinarily 
not employed and that gives valuable information 
from the standpoint of diagnosis and treatment.] 

Gillette finds the number of poor or only 
fair end results in certain types of fractures of 
the ankle great. The tendenc\- to treat them by 

334. nicrm.in, M. I.; .Xvalsion I'mctiirc of Fibula. 
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335. Gillette, E. P. : Fractures .-Xbout the .A.nklc. 
■' Jmliist. Meil. 12:lt'fl {M.arch) 1943. 


closed reduction is largely responsible. He rec- 
ommends open reduction and internal fixation 
if closed methods have not produced accurate 
replacement. Inaccurate reduction is responsible 
for the disabling condition of traumatic arthritis. 
There are four main tj-pes of fractures involving 
the ankle. The eversion tj-pe involves the lower 
end of the fibula with or without rupture of the 
deltoid ligament. Osteotomj- of the fibula and 
fixation usually suffice. If malunion has existed 
for a considerable period, it is necessar}- usually 
to excise the fibrous tissue between the tibia and 
the astragalus. Supramalleolar osteotomr' ma}' be 
necessar)'. If fresh fractures of the fibula are 
fixed early, when there is a tendency to displace- 
ment, major procedures can be avoided. In cer- 
tain cases of Pott’s fracture, it may be necessar)' 
to fix the fibula and in addition the internal 
malleolus if displacement persists. For malunion 
supramalleolar osteotomy may be necessary, and 
arthrodesis may be indicated for traumatic ar- 
thritis. For the third type, which is the Cotton 
fracture, open reduction of the posterior malleolus 
should be done. It may be necessar)’ also to fix 
internally one or both of the other malleoli. With 
the fourth type, anterior dislocation with fracture 
of the anterior margin of the tibia, a nail should 
be inserted through an anterior incision. If nor- 
mal function cannot be obtained, fixation of the 
tibioastragalar joint should be done. When a 
fusion is done, any malalinement should be cor- 
rected by osteotomy before the joint is fixed. 
[Ed. Note (J. J. F.). — The majority of fractures 
of the ankle respond favorably to conservative 
treatment. Open reduction should be reserved 
for the fractures with which this method fails to 
effect reduction.] 

Alldredge presents a three year study of 56 
cases of injur)' to the ankle which required hos- 
pitalization. He points out the mechanism which 
causes certain types of fractures. He believes 
that the ligamentous injur)’ is as important in 
some cases as the fracture itself. In 29 of the 
56 cases the fracture of the ankle was an external 
rotation fracture, in 21 it was an abduction frac- 
ture and in 6 it was an adduction fracture. In 29 
of the 56 cases, closed reduction was the treat- 
ment employed and in 27 open reduction and metal 
fixation of one type or another tvere used. It is 
apparent that absolute anatomic appro.ximation 
is necessary and should be maintained throughout 
the course of treatment until bony union is com- 
plete. [Ed. Note (J. J. F.). — If only the patients 
with serious fractures were ho.=pitalized, the inci- 
dence of open reduction might not be too high.] 

.33'>. .Mldrcfiec, R. H. : Fracture? .-\I>out ti;e Antic 
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Tobin tags another fracture. “Fracture of 
the posterior articular margin or ‘posterior lip’ 
of the tibia” he designates as a paratrooper’s 
fracture. There is little or no displacement of the 
fragment, probably because of the support of the 
tight boot. The treatment consists of immobili- 
zation of the joint for four weeks in a skin-tight 
plaster cast with a walking iron. Full return to 
dut}" is expected in three or more months, 

Shaar and Kreuz^^® discuss the use of the 
Stader splint for fractures of the os calcis. In 
their opinion the Bohler method is too com- 
plicated for the ordinary surgeon, and they feel 
that the Stader splint is simpler and gives better 
control of the fragments and may shorten the 
period of convalescence. There is a rather com- 
plete discussion of the anatom}^ diagnosis, roent- 
findings and prognosis of these fractures. 
[Ed. Note (D. H, O,), — It is interesting to note 
that these authors feel that the Stader splint is 
simpler than the Bohler, while others consider 
the opposite to be true. Each surgeon uses the 
method with which he is most familiar.] 

Rogers®^® discusses at some length fracture 
of the os calcis produced by a force directed from 
below, such as the buckling of the deck of a ship. 
He gives a comprehensi^'c review of the anatomy 
and discusses the proper roentgenograms to ex- 
pose the fractyre. He recommends the use of 
the Bohler method with traction on a frame fol- 
lowed by application of a cast. He expresses 
his preference for this tj'pe of fixation over ex- 
ternal skeletal fixation with a Stader or similar 
splint. 

Blair describes a new operation for frac- 
tures of the astragalus and reports 2 cases. In 
1 case there was a fracture-dislocation of the 
body of the astragalus, and in the other a com- 
minuted neck and head remained in normal posi- 
tion. Through an anterolateral incision, a sliding 
bone graft was embedded from the tibia to the 
neck of the astragalus. The results in both cases 
were good. The author believes that with this 
operation weight bearing occurs on a normal, 
undisturbed joint and that there is less tendency 
to subsequent deformity. He is convinced that 
this procedure is better than astragalectomy or 
any other procedure of arthrodesis about the 
ankle. 
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Fractures of the os calcis which involve 
astragalocalcaneal joint often cause late j 
and severe disability. The usual treatment 
this complication is subastragalar arthrodi 
The standard types of operation are so fomiidi 
and require such painstaking care that they 
not always succeed. Gallic describes a siir 
operation in which through a posterior incis 
the subastragalar joint is exposed and is fu 
by wedging a square tibial graft into a squ 
hole cut across the joint. Of SO operati 
which the author has performed in the past 
years, all but 7 resulted in solid bony uni 
This is a simple, rapid method for obtain 
astragalocalcaneal fusion. 

Greer maintains that in many cases of i 
fracture of the os calcis the midtarsal joint 
undamaged and that arthrodesis between I 
astragalus and the os calcis is sufficient to relic 
the pain. He describes a method whereby t 
joint is fused by the insertion of a small gra: 
[Ed. Note (W, G. S.). — I doubt if it is possib. 
to tell from the roentgenograms whether tl 
midtarsal joint is undamaged or not. It is 
common experience to find on exploration fhi 
all the articular surfaces of the calcaneus ai 
crushed and distorted, whether this is demoi 
strated in the roentgenogram or not.] 

Fractures of the os calcis which cause cnisl 
ing of the articular surfaces of the astragalus c 
the os calcis result in painful arthritis no matte 
how well the gross displacement is correctec 
-According to Watson-Jones, the posterior poj 
tion of the astragalocalcaneal joint is involved a 
45 per cent of all fractures of the os calcu 
Armstrong describes an operation which iv 
has devised and which produces a mechanical; 
stable arthrodesis allowing essential early weig i 
bearing. Through a lateral incision the posterioi 
subastragalar joint is exposed and demtdea O' 
cartilage. Through an anterior incision o\e> 
the neck of the astragalus, holes are dri « 
through the neck and the posterior subastragaa^ 
joint and into the calcaneus. A tibial graft F 
inches (11 cm.) long is driven into the i*®'® ? 
into the calcaneus. After two weeks the pa ic ^ 
is able to bear weight in a walking cas , - . 
solid fusion is obtained in nine weeks. I 
Note (W. G. S.).— The author ^ 

tures showing excellent fusion or the subas 
alar joint in nine weeks. However, this j 
from simple operation and can be accom]i ' 
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ml}’ with careful roeiUgcnograiiis taken at each 
tage of the procedure.] 

Metz, Householder and DePree'*^ recommend 
arge pressure tongs 3 feet (90 cm.) long with 
.elt-padded blades for the compression of frac- 
.urcs of the os calcis or of the upper end of the 
dbia. [Ed. Note (\V. G. S.).— This appears to 
be an improvement over Bohler’s clamps or the 
machinist clamps or the C clamps, which have 
aeen commonh' used. The tongs are probably 
.easier to control, and the amount of force can 
oe more directlj' determined than with any of 
the screw type clamps.] 

According to Hauser,'^' fracture.s of the os 
calds have occurred frequently in the present 
war; thev cause a great deal of disability and do 
not respond well to treatment. Preliminar} 
treatment is directed toward shock and lacera- 
tions and is followed by reduction and fixation 
and establisbment of normal function of the foot. 
A local or general anesthetic is used, with the 
knee in flexion and the foot in plantar flexion. 
-A Bohler compress may be used and the os calcis 
reduced manuall}’. Plaster fixation is then 
'"utilized until union occurs. Statistics indicate 
that the disability may vary from 10 to 80 per 
"cent for the injured limb. The author believes 
that the disability usually results from^ pain in the 
heel and that this pain is associated with spasm of 
the peroneal muscle and valgus defonnity of the 
heel as well as loss of the longitudinal arch, 

. most surgeons, however, consider the pain to b^ 
a result of a fracture into the joint, with arthritis 
and muscular spasm as a sequence. Conse- 
..quently, the author believes that if the heel is 
-placed in varus and the anterior part of the foot 
is in pronation normal function without pain will 
' result. Triple arthrodesis, therefore, will seldom 
be necessary. 

A Rosa Ribeiro®^® draws attention to the low 
'■ incidence of fracture of the posterior superior 
tuberosity of the os calcis, describing the first 
case to be reported in his country. Studies on 
the cadaver are described, explaining the mech- 
anism of the fracture. After a study of syrnp- 
toms, the author discusses the treatment, which 
consists of early open intervention, osteosyn- 
thesis with absorbable material and immobiliza- 
tion in plaster with the foot in equinus. The 
.result was excellent, without postoperative com- 
plication of any kind. These fractures lead to 
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forced extension of tlie acliilles tendon and the 
triceps muscle, with resulting contracture of the 
musculature. 

For multiple fractures of the metatarsal shafts, 
Marrin demonstrates a method of inserting 
wires longitudinally through the medulla of the 
bones. This provides excellent immobilization 
with the bones in perfect position during the time 
of healing of the fractures. 

IFar JVouuds and Compound Fractures . — 
Toffelmier reports that in the South Pacific 
it was found that for transportation of a wounded 
person a plaster cast was the most successful 
method of immobilizing a compound fracture. 
Compound fractures of the femur were treated 
with a plaster of paris spica with a pin near the 
knee. Compound fractures of the tibia were 
supported by means of a full length cast witli 
a pin through the heel. Compound fractures of 
the humerus were treated with a hanging cast. 
Surprisingly, most of the men reached hospitals 
on the mainland with little angulation or de- 
formity. 

Of the wounded men on the Eastern Front 
cared for by Hundemer,®” 56.37 per cent had 
injuries of the limbs, and of these 14.91 per cent 
had wounds of the joints. Fifty-nine per cent 
of these injuries were in the knee, and about 
90 per cent of all injuries of the joints included 
moderate to severe damage to bone. Emergency 
treatment for through and through injuries of ^ 
the joints consisted of sterile dressing, aspiration ' 
and immobilization. Open injuries of the joint 
were transformed into closed ones if seen within 
sixty hours. Excision, suturing of the capsule 
and rubber drainage were used. Local chemo- 
therapy did not seem to influence the course 
of healing. Primarj' resection of the joint was 
rarely used, but partial resection (femoral con- 
dyle, patella, etc.) was employed. Comminuted 
fractures into the joint with extensive damage 
of vessels and nen'es call for primary amputa- 
tion. Foreign bodies should be removed within 
forty-eight hours. After that they are treated 
expectant!}'. Immobilization in plaster of paris 
should be early and adequate. A spica for the 
hip is necessary for injuries of the knee joint 
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extent by use of sulfonamide drugs. The autlior 
has not been convinced that local application 
of sulfonamide compounds is of any value. Clo- 
sure should be done loosely and never by layers. 
Relaxing incisions are used when tension is in- 
creased. All patients receive combined tetanus 
and Bacillus perfringens antitoxin and sulfadia- 
zine by mouth. If streptococci predominate in 
the wound, sulfanilamide is used. [Ed. Note 
(J. J. F.). — Local application of one of the sul- 
fonamide drugs in addition to oral administration 
seems to be indicated at the present time.] 

Davis and Fortune describe the manage- 
ment of compound fractures in considerable detail. 
Attention should be paid to hemoconcentration, 
lood count and blood pressure on the patient’s 
iiivJ, at the hospital. The authors emphasize 
ihe importance of careful cleansing of the wound 
with soap and water and safme solution and 
of adequate debridement. Vitallium plates and 
screws are used for fixation, and sulfanilamide 
is placed in the wound. The wound is closed 
with clips, silk or chromic catgut sutures. In 
some cases it is necessary to undermine flaps 
of skin or use a split or full thickness graft in 
order to close the wound. A compression dress- 
ing is used and not disturbed for ten days. 
Prophylactic gas gangrene and tetanus antiserum 
are given. The authors report a series of 50 com- 
pound fractures. Forty-three healed by primary' 
intention. There were no cases of nonunion, gas 
gangrene or amputation due to infection. Five 
of the 7 patients whose wounds broke down 
are now working, and none of them had serious 
results. A revision of the method of treatment 
of compound fractures based on advances in 
other fields gives fewer amputations, a reduction 
in sepsis and a decrease in the number of delayed 
unions and nonunions. The use of sulfonamide 
compounds has added significantly to the safety 
of primary closure and to tlie effectiveness of 
the open method. 

Observ'ation of compound fractures infected 
with Staph, pyogenes and treated with sulfa- 
pyridine and sulfathiazole in addition to standard 
antiseptic and surgical measures was made by 
Heggie, Kendall and Heggie.’“’ They conclude 
that sulfathiazole is more efficacious than sulfa- 
pyridine in the treatment of compound fractures 
that have become infected with Staph, pyogenes. 
The necessity for chemotherapy before and after 
operation is stressed, as is also the combination 
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of local and oral administration. For local 
plication of a sulfonamide compound does 
give adequate bacteriostatic concentration, 
cause of cellular debris, tissues with low \va 
content and resultant low solubility and cone 
(ration of the drug. "No stapyltylococci wh 
were resistant to sulfonamide drugs were encoi 
tefed in this series of cases. 

Because a mixture consisting of carbami 
(urea) 85 per cent, sulfanilamide 13 per cent a 
sulfathiazole 2 per cent is relatively harmless 
normal tissue, hastens healing, eliminates od 
from infected wounds, is bactericidal and d; 
solves dead tissue, Ilfeld favors its use 
traumatic wounds. If carbamide is used, tl 
author believes that primary closure of corapout 
wounds may be done many hours after the injur 
even though six hours is usually considered t! 
dividing fine. The method of treatment candf 
of scrubbing with soap and water, irrigatioi 
first with isotonic solution of sodium chloride an 
then with 500 cc. of saturated solution of a nib 
tiire of carbamide and sulfanilamide in sfen! 
water, debridement and a second irrigation wu 

saline solution and the carbamide-sulfanilan'M' 

mixture. The injury is repaired, and carbamide 
sulfanilamide powder is sprinkled in all pad® c 
the wound, which is then closed with primar) 
sutures. In the cases presented, excellent result' 
were obtained. The author states that this mix- 
ture, as well as an}' of the sulfonamide drug'- 
dela 3 ’s healing and retards epithelization somr 
what. Urea accelerates the formation 
granulation tissue ; consequently at the 
epithelization the necessity for the use o _ 
carbamide-sulfanilamide mixture has passed. 
cause of the action of urea, the autlior feels i-^ 
the urea-sulfanilamide mixture is superior toj^ 
sulfonamide compound alone in the trea 
of traumatic wounds. , • 

The results of treating 245 compound frad^'^ 
of the tibia and fibula are given by Gns"® _ 
The surgical principles which he emphasucj 
( 1 ) removing or rendering innocuous t m 
teria in the wound without causing addido'’ 
jurjs (2) removing foreign bodies and ^ 
sue which provide food and protection io 
teria, and (3) providing rest and P 
from tension, trauma and reinfection, 
reparative processes may not be hindcrc 
objects are accomplished by careful pre , 
treatment of the wounds, irrigation an 
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ithout tension or petrolatnin packing if closure 
not used. Sulfonamide compounds complement 
e surgical treatment. The author emphasizes 
lat compound wounds should be treated as care- 
illy as an}’ elective surgical condition. 

Txoch emphasizes the contributions of 
homas, Orr, Reid and Blair to the treatment 
i wounds and compound injuries. Since he 
elieves that wounds of the parietes and the 
xtremities are treated by the same principles 
s are all other wounds, he offers eight primary 
onsiderations. The ffr.st is the arrest of hemor- 
liage and the treatment of shock. Elevation if 
lossible and application of a sterile pressure 
Iressing in the correct place are the important 
loints mentioned by him. Next are the preven- 
ion of additional contamination and trauma, the 
ise of masks, sterile instruments and dressings, 
:he avoidance of strong antiseptics and the avoid- 
ince of probing the open wound — all tend to 
prevent external infection. The diagnosis of the 
extent of the injury is then made with a search 
for the presence of multiple injuries. It is im- 
portant to determine the entrance and exit of 
metal fragments and also to consider in turn 
the blood vessels, bones, nerves and tendons. 
The pulse rate, the roentgenogram and the motor 
and sensory status of the extremity will usually 
indicate the diagnosis. The contaminated wound 
is then converted into a clean wound by first 
washing around the injured area with plain soap 
and water and then irrigating with copious 
amounts of sterile saline solution. The wound 
itself is then cleansed in the same way. The 
author has had excellent results when he has 
used this simple method for all open wounds. 
The foreign material and the devitalized tissue 
are then excised, the latter being recognized by 
its color, its failure to bleed and the amount 
, of contusion. As much viable skin and frag- 
mented bone as possible should be saved. The 
injured structures are then repaired, and the 
method of closure will depend on the character 
of the first aid treatment and the time that has 
elapsed following the injur}', as well as the char- 
acter and extent of the wound. Specific mention 
is made of injuries with loss of covering tissue, 
injuries of blood vessels, injuries of bones and 
joints and injuries of nen'es and tendons. For 
the loss of covering tissues, early application of 
skin grafts gives the best chance for a satisfactoiy 
recovery. The details involved have been stressed 
by Blair, Brown and Byars, by Davis and by 
others. Koch emphasizes that closure of the 
open wound and healing in the minimum time 
are the objectives. When blood vessels are in- 

I 364. Koch, S. L. : Injuries of the Parietes and Ex- 
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jured and a foreign body is involved, the author 
Itclicves that it is wise to expose the area by 
an adequate incision above and below the foreign 
body before attempting its removal. With injury 
of bones and joints, adequate cleansing is fol- 
lowed by reduction and immobilization. The 
author points out that the exact type of metal 
or retaining device employed for internal fixation 
is sccondar}’ in importance to the freedom from 
infection and the healing by primary union. 
Koch mentions that in order to secure reduction 
and immobilization of a comminuted or oblique 
fracture with the aid of pins and distraction 
apparatus one minst have both considerable equip- 
ment and adequate training in its use. When 
nerves and tendons are injured, the tendon.s 
should be repaired first because they lie more 
deeply and because there should be a minimum 
of manipulation after the delicate ner^'es are 
repaired. Best results are secured if the wound 
heals by primary union and if postoperative re- 
laxation of the injured structures is maintained 
for from three to four weeks. Adequate immo- 
bilization in a position of minimum tension plus 
moderate uniform compression over the area of 
the wound is important in tlie treatment of 
fractured tendons, nerves and soft tissues as 
well as bones. The author believes that the 
essential factors in the success of Orr and Trueta’s 
method are continued and uninterrupted rest 
with moderate pressure and freedom from re- 
peated bacterial contamination. The last im- 
portant principle is clean surgical care, which 
involves a masked mouth and nose, dean hands, 
clean instruments and “forks, not fingers.” Sev- 
eral illustrations of injuries which have been 
treated by this method are included in the article, 
and the excellent results are evident. 

The care of wounds under emergency condi- 
tions is also discussed by Koch,"'“ and a descrip- 
tion and diagram of an emergency unit are 
presented. The author mentions chemotherapy 
and its use for infected wounds. The occurrence 
of unusual infections such as gas gangrene, 
chronic undermining ulcers and bacterially syner- 
gistic gangrene is discussed and their treatment 
described. The author makes a slight commen- 
tary on bums, repeating that they are large open 
wounds which require the same principles of 
treatment that have been stressed for the general 
treatment of wounds. . 

Fatigue Fractures, March Fractures and Stress 
Fractures . — With the vast expansion of armies 
cveiy-where, the phenomena of fatigue and the 
resulting effects on the skeletal system are 

365. Koch, S. L.: Injuries of the Parietes and Ex- 
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brought to the forefront. Peaceful people rarely 
observe these manifestations, which in the past 
have become known principally from the liter- 
ature of the goose-stepping Fatherland. 

Hartley discusses fatigue fractures in gen- 
eral terms. Since march fracture was first de- 
scribed in 1855 there have been few reports of 
fatigue fractures in bones other than the upper 
third of the tibia, especially in England and 
America — the two greatest nonmilitary countries. 
On the other hand, one report showed that in 
Germany in 1936 there were 590 fatigue fractures, 
with 70 in the tibia, 13 in the femur, 12 in the 
-V fibula, 4 in the os calcis and 3 in the pelvis. Now, 
'ij with England and America training huge armies, 
< i hese “stress fractures” are becoming increas- 
ingly common. Stress, insufficiency or fatigue 
fractures occur in apparently normal bone and 
cause pain on weight bearing. The crack in the 
bone ma}' be invisible in the roentgenogram but 
is detected by the formation of subperiosteal 
callus. Recognition of this condition in the 
bones of the lower extremity is essential when 
one is considering vague accumulations of bone 
that may be confused with formation of tumor, 
osteitis or osteomyelitis. 

Blumenfeld reports a case of spontaneous 
fracture in the lower third of the tibial shaft in a 
23 year old soldier. The patient had been in 
the army nine months and had been a cook but 
had taken no part in the drills, athletics or hiking. 
The fracture line was never complete but more 
nearly resembled a fissure fracture. Symptoms 
subsided rapidly when weight bearing was dis- 
continued. 

Bush reports a large series of march frac- 
tures. March foot is a progressive lesion if not 
treated early. The patient has a histor}' of acute 
pain in the anterior portion of the foot while 
marching a long distance ; dorsal swelling and 
ecchymosis appear over the midmctatarsal region ; 
there is a palpable mass over the involved bone, 
and sharply localized tenderness is present. In 
some cases these signs are present without 
roentgenographic evidence of fracture; in others 
there is evidence of subperiosteal callus, and 
finally in some a fracture line can be clearly 
demonstrated. Predisposing causes arc an ab- 
normally elongated second metatarsal shaft, short 
shoes and extra stress. Treatment by strapping 
is successful if there is no frank fracture ; olher- 

3G6. Hanlev, J. B.: “Stress" or "I-atiRue" Fractures 
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w’ise, a cast 'for three weeks is advisable. 
lOO march fractures seen, the third metal 
bone was involved in 72 and the second r 
tarsal bone in 25. ' 

FlavelH”® reports 15 cases of march fra 
among 4,000 members of the Royal Air I 
seen in three months at his clinic. A sho: 
an abducted first metatarsal shaft was the 
mon cause of the undue Strain thrown or 
second and the third metatarsal shaft. Ii 
case was there preexisting metatarsalgia. I 
was no persistent pain after healing of the 
tures. [Ed. Note (W. G. S.). — Once a 
the point is made that march fracture is inci 
iiigly common in the personnel of the A 
Armies, which are now extremely populous 

Ingersoll states that march fracture 
other fatigue fractures seem to result i 
fatigue of the muscles, tendons and ligami 
However, “ice skater’s fracture” of the Ic 
third of the fibula suggests fatigue of bone 
as* strain causes the cracks which appeal 
repeatedly stressed metal. Since bone is a In 
tissue the usual reparative reactions take p 
simultaneously, and subperiosteal new bom 
formed at the site of the fatigue fracture. T1 
of these fractures occurred in boys who 
received ice skates for Christmas and who n 
skating for the first time. The author bclii 
that there is much strain on the foot in ever; 
in skating and that this becomes more mar 
with fatigue. Strain on the fibula is produ 
by a slight rotation of the astragalus, and 
fibula cracks at its weakest point, 2 to 3 me 
(5.1 to 7,6 cm.) above its distal point. [- 
Note (W. G. S.). — This is an interesting t 
of fracture and is brought up in current repc 
on various types of fatigue fractures m ' 
Army.] 

Barns reports on 20 march fractures "» 
were seen in a Ro3’al Air Force training slati 
in a few months. All the patients were men 
the best phj'sical condition. Pain and limp "j 
the chief symptoms. The author points out t 
the first roentgenographic evidence of dam.i 
of the metatarsal shaft is apparent on the dor. 
medial aspect of the bone. 

Eerkman “'“studied 15 cases of march fractu 
In 14 cases the distal third of the second a 
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ircl metatarsals was involved. In 13 cases 
e fractures occurred in new recruits, who had 
3t been inducted over three weeks. Pain, lame- 
2 SS and swelling developed during the march or 
ithin ten to twent\’-four hours. In all cases 
miy shoes that were stilt and rigid were worn, 
nd some loss of voluntary dorsiflexion was evi- 
ent. Long hikes and stiff arm}’ shoes, prevent- 
ng the proper take-off, produce a strain on the 
netatarsal heads predisposing to tiiis t}’pe of 
racture. The increased length of the second 
ind third metatarsal bones and the added weight 
vhich they bear offer some evidence as to why 
;he fracture so frequently involves these bones. 

Sweet and Kisner,’"^ from the American mili- 
tar}’ medical serv-ice, discuss the cause, diagnosis, 
S}Tnptoms and treatment of march foot. Three 
ratlier typical case reports are included. Recom- 
mended treatment consists of immobilization in 
plaster for four to eight weeks followed by active 
physical therapy for another two to three weeks. 

Swart calls attention to the fact that the 
pregnant woman provides almost ideally the cir- 
cumstances which predispose to march fracture. 
He points out, however, that he was unable to 
find any case in the English literature in which 
the condition was found in a pregnant woman; 
he reports a case of march foot in a woman 
seven months pregnant. He recommends fixa- 
tion in plaster, with the use of a walking iron 
cast after a few days. 

Healing of Fractures. — ^Vance and Wyatt 
present a comprehensive discussion of the heal- 
ing of fractures in those locations in which there 
is no external callus. They discuss the method 
of healing of ordinar}’ fractures, dividing it into 
stages, as follows : ( 1 ) hemorrhage in and about 
the fracture, (2) decalcification and resorption 
of devitalized bone, (3) ingrowth of granulation 
tissue about the fracture, (4) formation of os- 
seous and cartilaginous matrix, (5) calcification 
and organization of matrix to form bony union 
and (6) shaping of the new bone to its final 
contour. They discuss at some length the cri- 
terion for determining nonunion in the absence 
. of external callus and emphasize the fact that 
there is no standard time for healing of fractures. 
[Ed. Note (D. H. O.). — ^This is a worth while 
/ article concerning a subject of extreme impor- 
tance, which has been neglected. The authors 

373. Sweet, H. E., and Kisner, W. K. : ytarch Frac- 
tures, J. Bone and joint Surg. 25:188-192 (Jan.) 1943. 

374. Swart, H. A.: March Fracture as Complication 
, of Pregnancy, Am. J. Surg. 59:602-604 (ilarch) 1943. 

373. Vance, R. G., and Wyatt, G. M. : Roentgenologic 
/Manifestations of Bone Repair: Healing of Fractures 
'■Without External Callus, Am. J. Surg. 59:404-408 
./(Feb.) 1943. 


go into detail, and this article merits careful 
study.] 

Solandt, Partridge and Hunter,^'® by experi- 
mental work on rats, attempted to determine 
the effect of muscular sensitivity caused by skel- 
etal fixation of the joint. They noted that 
in the early stages of skeletal fixation, the atrophy 
and hypersensitivity to acetj’lcholine were similar 
to such reactions caused by loss of ner^-e supply 
but that the e.xtent of reaction was much 
less. [Ed. Note (D. H. O.). — This is an in- 
teresting subject for e.xperimentation, but much 
remains to be done before any conclusion can 
be drawn.] 

In an attempt to determine the comparative 
rates of absorption and callus-stimulating prop- 
erties of autogenous bone, beef bone, ivor}’ and 
cow horn, Hughes performed a scries of ex- 
periments in which tlie various, materials were 
implanted in femurs of dogs and rabbits. Roent- 
gen and microscopic studies were made and the 
results tabulated. It was decided that sub- 
stances located within the medullar}’ canal were 
absorbed more rapidly than those within the 
cortex ; substances which were extracortical were 
absorbed most rapidly. Absorption of the extra- 
cortical portion of autogenous and beef bone 
pegs was perceptible after one month. Absorp- 
tion of ivor}’ pegs was seen after six months 
and of cow horn pegs after nine months. Autog- 
enous and beef bone pegs showed microscopic 
evidence of union with the host bone, whereas 
ivory’ and cow Irorn pegs did not. It was con- 
cluded that beef bone is a much better substitute 
for autogenous bone grafts than ivory or cow 
horn. 

Krockert reports on research on the in- 
fluence of vitamins on the healing of bone. Rab- 
bits in which the right forelegs had been broken 
were given as a supplement to the standard daily- 
diet vitamins A, B, C and D. Roentgenograms 
were made on the fourth, thirteenth and twenty-- 
first day’ after operation. Vitamin A seemed 
to have no beneficial effect on the healing 
process and perhaps even delayed the formation 
of callus. Vitamins B and C had a favorable 
effect on consolidation of the fracture and on 
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the deposition of minerals. The results obtained 
with vitamin D were not consistent. 

Injuries to Joints . — Griffiths discusses re- 
habilitation after injuries of joints. The joint 
should be considered an integral part of the 
whole body, and then a decision should be made 
concerning how the injury has interfered with 
working capacity. The disability may be due 
to loss of movement, loss of stability, loss of 
sense in the joint or increased pain; each leads 
to a loss of power. After anatomic reconstruc- 
tion of the joint, immobilization is secured until 
primary repair of damaged tissue occurs. Dur- 
ing this rest, steps should be taken to insure 
f^ood circulation of the blood and lymph. The 
^^thor believes that more stiff joints are due 
i inadequate return of venous blood than to 

y other cause. Muscular action is the one 
,i^<tt factor which helps maintain return of 
v,.aous blood, and this may be provided despite 
the presence of a plaster cast by retaining the 
tonus of the muscles on both sides of the joint. 
Massage, faradism and other physical therapy 
methods are important but subordinate to care- 
fully selected active exercises for the muscles. 
Activity of the rest of the body is also impor- 
tant, Fear, pain and boredom cause early fatigue, 
and the exercises chosen should allay all of 
these obstacles. Light exercises in the gym- 
nasium, physical therapy, games and occupational 
therapy ail prove helpful. In some cases assisted 
movements are used in which the force of gravity 
is eliminated, i. e. exercises in the swimming 
pool or on the ground. When the working 
capacity of the patient has returned, only harm 
is done by continuing special therap)-. 

Pugh advises open reduction and fixation 
with a wire or nail for trimalleolar fractures of 
the ankle. [Ed. Note (W. G. S.). — This may 
be necessary for old fractures, but with fresh 
fractures the fragments can be replaced by trac- 
tion and manipulation of the foot into dorsi- 
flexion.] For fractures of the carpal scaphoid, 
skin-tight plaster fi.xation for four to five months 
is advised. For uncomplicated injuries of the 
joints, traction and early motion are recom- 
mended, to prevent late arthritic changes. 

In a discussion of the treatment of compound 
injuries of bones and joints, Dickson states 
tliat the first objective should be to convert the 
compound fracture into a closed fracture as rap- 
idly as possible, the best possible alincment of 
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the ends of the bone being maintained in th 
meantime. With old infected compound frac 
tures, the main objectives are to overcome th 
infection and preserve the position of- the bon 
in anticipation of a subsequent bone graft. 

General Treatment oj Fractures . — ^'Ihe regula 
annual report of the fracture service at tin 
Mayo Clinic for 1942 shows that 1,017 frac 
tures were seen, 500 fresh fractures and 511 
old fractures. Only 86 operations were per 
formed in the entire group of fresh fractures 
In the group of old fractures, 79 operations wer( 
carried out. The mortality rate was the same 
as in five previous annual studies of the experi- 
ence of the Mayo Clinic. 

Stuck and Venable review the history of 
their introduction of vitallium into the field oi 
internal fixation and list some of the many dif- 
ferent applications of this alloy, not only in die 
treatment of fractures but in the replacement 
of tissue, such as vitallium cups for arthroplasty, 
replacement of the upper end of the femur with 
vitallium and vitallium skull plates. They call 
attention to the fact that vitallium has been suc- 
cessfully used for bile duct tubes, ureter tube-' 
and colostomy plugs. [Ed. Note (D. H- O.)-— 
This is an interesting review of the development 
and use of vitallium in many fields.] 

Hughes contends that since many com- 
munities have been deprived of their specialnk 
the remaining physicians rr'ill have to be versa- 
tile. He lists the standard method of emer- 
gency treatment of fracture, which consists 
temporary dressing and splinting, treatment Cj 
shock, administration of tetanus antitoxin, wcc 
application of sulfanilamide, local or genera 
anesthesia for reduction, irrigation, debridemeu> 
and plaster fixation. If x-ray equipment is 
available, the percussion method of diaguo:- 
of fracture may be used. With a stetliosccij^ 
on the bone, the conduction waves indicate 
the condition of the bone. A list of 
vised instruments is given for wiring or 
ing fractures. The author suggests that 
practitioners should not attempt to use bni 
Petersen nails or Kirschner wire countcrlrac ^ 

Magnuson points out that compl^fi' 
vices for traction cause the fundamental pnncip 
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traction, countertraction and manipulation to 
overlooked in the treatment of fractures. Each 
I'-ture must he treated in the manner best suited 
it, and this can often be accomplished by 
iiple bandages and traction loops. The author 
esents photographs showing traction being ap- 
led to fractures of the forearm, arm and leg 
ith most elementary equipment. 

Venable presents a brief description and 
I istrations of an inexpensive, light, adjustable, 
ooden traction splint for either extremitj'. It 
lay be adjusted to occupy little space for stor- 
ge. [Ed. Note (R. B. R.). — 'This seems an 
^■■Ment substitute for any emergency splinting 
gency which cannot keep itself provided with 
emulation Thomas splints.] 

Pathologic Conditions Associated zoith Frac- 
iircs . — Clark reports the case of a soldier 

vho received a blow on the right leg which 
"ulted in a fracture of both bones in the mid- 
dle third of the leg. Immediately there were 
'Cvcre pain and decreased circulation to the leg 
and foot, which finally caused ^ngrene and 
required amputation. [Ed. Note (W. G. S.). 
— Reflex traumatic arterial spasm is rare. 
This is fortunate because it is attended by such 
severe sjTnptoms that drastic treatment is re- 
quired. Hermann, of Cincinnati, and Thomson, 
Df Lincoln, Neb., have described the condition 
thoroughly and pointed out the probable causes, 
[t is probably related to reflex post-traumatic 
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atrophy of bone (“Sudeck's’'), whicli is often 
seen after relatively trivial sprains of the wrist 
and ankle.] 

ilet'cr, Friedmann and Ginsberg ■-’ report a 
case in which a woman 52 years old, while under 
treatment for myelogenous leukemia, sustained 
a pathologic fracture of the right femur. When 
it is remembered tliat leukemia is a diffuse hy- 
perplastici process involving all the marrow-con- 
taining bones, it is readily understandable that 
fracture should occur. Moreover, routine skele- 
tal examinations of patients with clironic leu- 
kemia would undoubtedly reveal changes in the 
cortical structure of the long bones that predis- 
pose to fractures. 

Cash and Hockstra believe that the intro- 
duction of electric shock has been a decided im- 
provement in the management of mental dis- 
orders but its traumatic hazards have not been 
eliminated. Traumatic complications include in- 
volvement of the riscera in the form of petechial 
hemorrhages as well as fractures of the long 
bones and vertebrae. Tbe authors feel that a 
safe and effective means of elinunating trauma 
incident to shock therapy is a-\-ailable in curare. 
In 139 patients receiving combined curare-elec- 
tric shock treatments, there were no traumatic 
complications, and only 1 death occurred. 
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X. COXGEXIT.^L DISLOCATION OF THE HIP 
PREP.^REB EY A. BRUCE GUL, MJ)., PHIEADELPHEV 


Badglej’ reviews the theories of the cause 
bf congenital dislocation of the hip and discusses 
he syndrome of arthrogiyposis multiplex con- 
,;enita. He concludes that the essential feature 
or his thesis is the evidence of a primarj' 
'.nterior displacement of the head associated with 
;xtemal rotation of the femur. Failure of nor- 
nal rotation of the limb bud during embryologic 
• ife results in anteversion of the head and neck 
- if tlie femur. Anteversion of the head produces 
/he flat socket. The neck of the femur lies 
' gainst the posterior rim of the socket, with the 
y-reater trochanter posteriorly. H\-poplasia of 

390. Badgley, C. E.; Correlation of Clinical and 
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the posterior rim results from this fault}' pres- 
sure. The flat socket does not maintain the head 
in position. A gradual posterior displacement 
of the head and neck occurs as a result of the 
greater posterior angle of the os innominatum 
and the pull of the gluteal muscles. 

GilH'”^ analyzes and records his observations 
on the treatment of congenital dislocation of 
the hip over more than twent}'-five years. Dis- 
location of the hip should be considered to be 
“cured” only when there has been perfect restora- 
tion of anatomic structure. After bloodless re- 
duction there mat' be an absence of symptoms 
for many years (in 1 case twenty years) without 

391. GUI, -A. B.: End Results of Bloodless Reduction 
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perfect anatomic restoration. Eventually pain, 
limp and tire on use appear. Anatomic restora- 
tion may take place within several 3'ears after 
reduction, or it may be delayed as long as ten 
or hvelve years. Reduced hips that are symp- 
tom free should be kept under observation, and 
roentgenograms should be taken at regular in- 
tervals. The patients should not be discharged 
as cured until the acetabulum and the head of 
the femur have become normal. Dyspfasia (de- 
fect in growth) of the acetabulum is the chief 
cause of subluxation or complete luxation of 
the hip subsequent to reduction. The earliest 
indication in the roentgen films of upward dis- 
'lacement of the head of the femur, whether it 
•pears early or late (even as late as ten or 
t'-een years after reduction), demands a surgical 
operation to reconstruct the acetabulum. Out- 
ward displacement of the head of the femur, 
provided there is no upward displacement, is 
not an indication for surgical intervention, as 
the hip may eventually become normal. Dys- 
plasia of the head of the femur '(delay in its 
development and its calcification) is of less im- 
portance than dysplasia of the acetabulum. .But 
defective calcification (which is not Legg-Perthes 
disease) is probably an indication that weight 
bearing should be prevented or restricted until 
the epiphysis of the head has attained a uniform 
density. The author no longer does a “shelf 
operation” on children under 5 years of age if 
upward displacement occurs when the leg is 
brought to the longitudinal axis of the body 
but holds the head down and pointing into the 
socket by means of an abduction brace. If up- 
ward displacement, with the extremity in this 
position, persists until the child is 5 years of 
age, the author does not hesitate longer to per- 
form the “shelf operation.” The end results 
of bloodless reduction (or of open reduction 
also) can be determined on!}" after many years 
of observation of all dislocations that have been 
so reduced. Of 126 dislocated hips treated by 
the author only 14,3 per cent have been proved 
to be “cured,” However, not all of the 126 
remained under obsen^ation long enough to de- 
termine that perfect anatomic restoration oc- 
curred. Sixtj’-five and three-tenths per cent of 
98 dislocated hips which were under observation 
from two to twenty years were proved to be 
unsuccessfully reduced. The successful reduc- 
tions maj- be assumed to be 34.7 per cent. 
Therefore, the number of successful reductions 
("cured”) must be somewhere between 14.3 
and 34.7 per cent. The statistics of authors 
who formerly estimated their successful reduc- 
tions to be 60 per cent or more were false, be- 


cause their cases tvere not kept under observati 
a sufficient number of years to determine 1 
true end results. The records demonstrate tl 
manj' hips may remain satisfactorily reduc 
(s^TOptom free) for man)'- years but eventua 
are proved to be subluxated. , Approximak 
two thirds of the redislocations occur during t 
first two years following a bloodless reductii 


and the remaining third during the subseque 
years (in 1 case twenty years after reduction 
Bilateral dislocations, if they can be reduce 
give as high a percentage of cures as unilater 
dislocations. Of 24 hips (12 cases), 7 becan 
perfect (cured). The author emphasizes tl: 
importance of long-continued observation of a 
cases of congenital dislocation that have bee 
reduced hy the bloodless or by the open methoc 
Subluxation should be recognized, as it is indi 
cated by the appearance of symptoms, and i 
should be treated by an operative procedure ti 
make an acetabulum as nearly like a norma 
acetabulum as is possible. Until perfect anatomii 
structure and ‘relation have been attained, llu 
congenital dislocation cannot be considered as 
“cured,” no matter how perfect the function. 
The paper is illustrated with many roentgeno- 
grams which demonstrate the statements made 
by the author. 


In cases of irreducible congenital dislocation 
of the hip subtrochanteric osteotomy, dcrisfd 
by Lorenz and by Schanz, is a recognized pro- 
cedure, although it is not uniformly successfii! 
in relieving the symptoms. Hass has foil’d 
valuable a method of osteotomy for pelvic sup- 
port with which, by using a locking subtrochan- 
teric osteotomy and displacing the lesser trochan- 
ter into the acetabulum, he has secured good 
stability and freedom from pain as well as a” 
adequate range of motion. The procedure u 
indicated for supracotyloid dislocations but ca” 
also be employed for dislocations of the ih””' 
at a high level after preliminary skeletal Iractioo- 
Eighteen patients, of whom 4 had bilateral <’■ 
locations, have been treated hy this metho' 
The author finds the end results to he heittj 
than those obtained hy other methods of tre” 


ment. 

Eisner describes 3 cases of geniunc C''' 
genital dislocation of the hip, in 2 of whic 1 
deformit}' could dcfinitel}' be classified ns terr 
logic, whereas in the third case it w.as aei ‘ 
a teratologic dislocation nor a so-calh'd r 


392. Hass, J.: A Suhlroch.-inicn'c riuo-eaii' . 
'civic Support, J. Bone & Joint SurP- 
^prii) 1943. 

393. Eisner, W.: Question of Genuine 
onecnital Dislocatio.u or Intra-Uterir.'-, 
uxation, Ztvrlir. f. Orthop. 73:195*200, 
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Tcnital dislocation. He suggests in this case an 
intrauterine traumatic origin. The case is com- 
pared in detail with cases of teratologic disloca- 
tion of the hip, which is discussed thoroughl}'. 

Hein presents a series of 87 cases in which 
serial roentgen study was made of infants born 
in definite breech presentation. In 4 of these 
cases, or 4.59 per cent, the infants had congenital 
dislocation of the hips. Attention is drawn to 
the high incidence of congenital anomalies and 
twin births in the families and among the chil- 
dren themselves. It would seem that antenatal 
forced position due to deviation of the position 
of tlie fetus may play some part in congenital 
dislocation of the hip, but no general conclusions 
are pennissible. The studies are to be continued. 

Ottolenghi reports brief!}' 7 cases of tibial 
transplantation for reconstruction of the roof 
of the cotyloid cavitj’. He concludes that the 
iliac osteoplastic shelf method of repair of the 
roof of the cotyloid cavity in children fails in 
a high percentage of cases and that much better 
results are obtained with a tibial graft. Twenty- 
one figures show roentgenograms indicating the 
results of operation in the cases cited. 

Platt reviews the histor}’ of congenital dis- 
location. Manipulative reduction is discussed, 
and the need for gentleness is stressed. He 
analyzes his personal experience with 50 patients 
who have been followed for over ten years. 
Of 62 hips, 46 are reported as functionally satis- 
. factor}' and 29 as anatomically good. The causes 
of failure are divided into ( 1 ) extrinsic causes — 
bad selection of cases, choice of wrong method 
or inefficient after-treatment ; (2) intrinsic causes 
—7-anomalies of the joint capsule and skeletal 
anomalies, including osteochondritis. He points 
out that residual subluxation calls for further 

394. Hein, R. : Relation Between Breech Presenta- 
tion and Congenital Dislocation, Ztschr. f. Orthop. 73: 
165-193, 1942. 

395. Ottolenghi, C. E. : Technic of Reconstruction of 
Roof of the Cotyloid Catity in Children: Question 
of Iliac Osteoplastic Shelf or Tibia Graft, with Report 
of Cases, Bol. y trab., Soc. argent, de cirujanos 4:307- 
325, 1943. 

396. Platt, H.; Congenital Dislocation of Hip, Brit. 
J. Surg. 30:291-304 (April) 1943. 


treatment by cither the closed or the open 
method. Open reduction is indicated for: (1) 
young children when there is evidence that the 
intrinsic obstacles to reduction are formidable; 
(2) older children when closed reduction is 
obviously impracticable; (3) residual sublu.xa- 
tions following closed reductions. The use of 
the divaricator in the first year of life is described. 

Sutherland and Rowe make use of a metal 
prosthesis to replace a deficient superior acetab- 
ular margin in a subluxating hip. A short lateral 
longitudinal incision is made. The gluteal mus- 
cles are split above the greater trochanter in the 
line of their fibers, and a small area of the ilium 
abov'e the acetabulum is exposed. A small metal 
shelf is applied and held in place with screws. 
No cast is used, and motion of the hip is begun 
early. The advantages of this procedure over 
shelf operation are cited: (1) No arthrotomy 
is performed, and thus no ankylosis occurs; (2) 
no stripping of the gluteus medius and minimus 
muscles is done, and so no weakness of abductor 
muscles occurs; (3) it is less shocking, because 
less blood is lost, osteotomy is not performed 
and the operating time is less. Three cases are 
reported. 

Whiston reports a series of 48 cases of 
congenital dislocation of the hip observed from 
seven to eighteen years after reduction. The 
cases are classified and tabulated according to 
technic followed, roentgen studies, complications 
and type of dislocation present. It is noted that 
(1) patients under the age of 5 years treated 
by closed reduction presented results superior 
to those in older age groups; (2) a postreductive 
immobilizing period extending over ten months 
produced more cures in this age group than when 
a shorter period of fixation was used. Com- 
plications encountered are recorded. 

397. Sutherland, R., and Rowe, M. J,, Jr.: Metal 
Shelf for Hip Dislocation, Am. J. Surg. 62:206-210 
(Nov.) 1943. 

398. Whiston, G. : Congenital Dislocation of Hip with 
Special Attention to After-Care Period and Late Post- 
reductive Results, Surg., Gynec. & Obst 77:307-314 
(Sept.) 1943. 


XI. GONDITIOXS INVOLVING THE SPINE AND THE THORAX 
PREP.VRED BY JOHN R. COBE, M.D., NEW YORK 

Anatomic Variations . — In an interesting and mental peculiarities with certain lesions found 

/.beautifully illustrated paper, Ehrenhaft ==» de- in later life. He believes that an understanding 

y, scribes the development of the vertebrae and of the blood supply and its fate is of special 

the intervertebral disks and correlates develop- importance for the understanding of the later 

, ■ ^39°. Ehrcnhaft, J. L. : Development of the Vertebral development of the intervertebral disk and states : 

' Column as Related to Certain Congenital and Patho- The explanation of some of the nucleus pulposes into 
' logical Changes, Surg., Gj-ncc. & Obst. 76:282-292 the spongiosa of the vertebral bodies occurring at an 

(March) 1943. age when the senescent degenerative changes of the 
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Aloreton discusses the problem of basilar 
invagination and reports a stud}’ of a series of 
139 cases, in 41 of wbicb associated congenital 
changes were present in the cer\’ical portion of 
the spinal column and in 9S of which such 
changes did not exist. In conclusion he states: 

1. Persons who have basilar invagination, as diagnosed 
by means of Chamberlain’s line, may go through life 
without symptoms. 2. Diagnosis depends on closer asso- 
ciation of clinician and roentgenologist. Sucli associa- 
tion will aid detection of the condition in cases in which 
other diagnoses have been given. 3. Associated con- 
genital anomalies, especially of the upper cer%-ical ver- 
tebrae, are important in increasing the chances of this 
condition manifesting itself clinically. If these congenital 
changes exist, the manifestations usually occur at an 
earlier age than that at which they occur if the changes 
do not exist. 4. Basilar invagination may cause symp- 
toms without there being a definite increase in the 
basilar angle. 5. Patients with basilar invagination sec- 
ondary to Paget’s disease may show symptoms of the 
primary disease only. 6. Treatment is decompression. 

Eaton discusses Aloreton’s paper and stresses 
the importance of differential diagnosis. He 
feels that the paper by Chamberlain on plat}’- 
basia must be given credit for stimulating interest 
in congenital malformations in the region of the 
foramen magnum. Since its publication clini- 
cians have been reluctant to classify certain 
conditions as multiple sclerosis, syringomyelia, 
familial cerebellar ataxia and tumor of the brain 
or of the upper cervical portion of the spinal 
cord without careful roentgenographic study to 
exclude bony malformations in the region of the 
foramen magnum, which may produce a some- 
what similar clinical picture. 

Eaton also states : 

The symptoms produced are not difficult to remember 
if the structures affected are kept in mind. The medulla 
and spinal cord join at the level of tlie foramen magnum. 
If the foramen is narrowed by a congenital malfor- 
mation which allows the odontoid process to dislocate 
postpriorh', signs of compression of the upper cervical 
portion of the cord result and spastic weakness of the 
legs and arms with Babinski and other signs of pyram- 
idal involvement ma 5 - be produced. Nystagmus, absent 
abdominal reflexes, paresthesias, ataxia and inco-ordi- 
nation may be present also. Furthermore, remissions 
and exacerbations occur. One can readily understand 
why with such a clinical picture the condition may be 
confused with multiple sclerosis. 

Diagnostic Signs . — The linear thoracic para- 
spinal shadow which is often seen in anteropos- 
terior roentgenograms of the chest has been hard 
. to explain. In the solution of this problem, Brails- 
> ford and Garland independently refer to 

401. Moreton, R. D. : Basilar Invagination: So- 
• Called Platj-basia, Proc. Staff Meet., Mavo Qin. 18: 

' 3S3-357 (Sept. 22) 1943. 

402. Braiisford, J. F. : The Radiographic Postero- 

Medial Border of the Lung or the Linear Thoracic 
Paraspinal Shadow, Brit. M. J. 1:219-220 (Feb. 20) 
1943. 

403. Garland, L. H. : The Postero-Mesial Pleural 
Line, Radiology 41:29-33 (July) 1943. 


an editorial in Radiology, August 1942, page 
229, which draws attention to the following: 

A slender vertical line of demarcation is often seen 
in anteroposterior or sagittal ' roentgenograms of the 
bony thorax and upper abdomen. This line lies on the 
left side of the lower two-thirds of the thoracic spine 
and sometimes continues as far down as the plane of 
the first two lumbar segments. . . . It is not visible 
on all films or projections of this portion of the body 
but is obseived with such, frequency that it must be the 
result of variation in the course or position of a normal 
structure situated therein. 

Both Braiisford and Garland believe that this 
line is the border of the lung, -\fter a discussion 
of the anatomic considerations, Braiisford em- 
phasizes the line as an important diagnostic sign. 

It shows tlie close relation of tlie medial border of 
the lung to the lateral surface of the vertebral body. 
If the latter is crushed its transverse diameter will be 
increased and the medial border of the lung will be dis- 
placed to that extent laterally. If the fracture is asso- 
ciated with a paravertebral haematoma this will show 
as an added expansion and further lateral displacement 
of the medial border of the lung. The antero-posterior 
radiographs show this as a fusiform expansion of the 
medial opacity, for the postero-medial border of the right 
lung will be similarly displaced. In a case which came 
to court the e.xistence of a crush fracture of the ver- 
tebral body was disputed until the presence of a para- 
vertebral haematoma was demonstrated to the judge on 
the radiograph taken a fortnight later. But the com- 
monest demonstration of lateral displacement of the 
postero-medial border of the lung is due to the para- 
vertebral tuberculous abscess. It is important because 
it may be detected before any change in the bone has 
become apparent. The abscess may extend the whole 
length of the dorsal spine, is usually fusiform in shape, 
and is sometimes of the width of the heart shadow; 
indeed, it has occasionally been missed because it was 
mistaken for the latter. It may show progressive ex- 
pansion from the time it is first detected. Because from 
the level of the reflection of the pleura on to the dia- 
phragm there is below no contrast in the densities of 
the adjacent tissues, the outline of the abscess cannot 
be traced in the abdomen — i. e., we are dependent upon 
the lateral displacement of the posterior-medial border 
of the radiotransparent lung for visualization of the 
abscess. Consequently, though the abscess may have 
arisen from caries of one of the lumbar vertebrae, if 
no bone changes are yet recognizable its origin may 
not be apparent. 

Because of this common appearance of the dorsal 
tuberculous paravertebral abscess there is a tendency 
to diagnose all fusiform deviations of the postero-medial 
border of the lung as tuberculous in origin, but appre- 
ciation of the anatomical features I have described which 
give rise to these shadows induces further discrimination. 
Thus neoplasm, both primary- and secondary, may cause 
collapse and an increase in the transverse diameter of 
the diseased vertebral body; this will cause a lateral 
deviation of the postero-medial border of the lung, 
which will be increased, if there is proliferation of 
neoplastic cells or if associated with haemorrhage, to 
such an extent that it may resemble a paravertebral 
abscess. It should be remembered, however, as a feature 
in differential diagnosis, that neoplasm appears to spare 
the disks even though all the vertebral body is destroyed. 

Fusiform paravertebral expansions have been seen at 
the site of pneumococcal, typhoid, and paratyphoid 
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abscesses. In these the destructive changes are more 
frequently present in the disk, which appears to collapse, 
and within a few weeks the postero-media! border of 
the lung is straightened^out again. The vertebral bodies 
ultimately fuse. In the acute phase of vertebra plana 
the involved body is surrounded by fusiform expansion, 
which within a few weeks gradually disappears, leaving 
the disk apparently intact but the elements of the ver- 
tebral body compressed to a quarter or a third of the 
normal depth. In Paget’s disease that is localized to 
one or more dorsal vertebral bodies the postero-medial 
border of the lung is deviated laterally by the expansion 
of the bodies. In osteochondritis of the spine in infants 
and adolescents some degree of thickening of the tissues 
adjacent to the vertebra! bodies occurs, and the media! 
border of both lungs may become apparent just lateral 
to the border of those bodies; but in this there is no 
localized fusiform expansion. 

In one case rupture of the posterior wall of the 
rta was associated with haemorrhage into the areolar 
sue surrounding the vertebral bodies: an appearance 
ulating a paravertebral abscess was produced. Any 
flammatory or neoplastic proliferation within the ver- 
ebral body or the areolar tissue surrounding it may 
produce changes such as have been described, and it 
may be necessary to seek elsewhere for a clue to the 
identity of the organisms and cells producing the dis- 
placement of tlie lung. Empyema localized to this site 
would also push the lung laterally. 

[Ed. Note. — Undoubtedlj’^ many orthopedic 
surgeons have been confused by this “postero- 
mesial pleural line,” and it seems worth wliiie to 
draw attention to its diagnostic significance.] 
Roentgenographk Technic. — Gunson^°* dis- 
cusses the anatomy of the sternoclavicular articu- 
lation and the roentgenographk technic to vis- 
ualize this area adequately. He describes six 
projections for visualization of the sternoclavicu- 
lar joint. 

Judd'“’= points out that there are occasions 
when satisfactory views of the odontoid process 
of the axis are difficult to demonstrate with the 
routine anteroposterior views taken through the 
open mouth. For a modified occipitomental 
projection he places the patient in tlie prone 
position, the head adjusted so that the chin is 
resting on the table and the nose is inches 
(3 cm.) from the table top. The x-ray tube 
with a small cone should be centered so that 
the central ray, at right angles to the film, will 
pass through the vertex of the skull and the 
foramen magnum. The resultant roentgenogram 
will show the odontoid process framed in the 
foramen magnum. This projection is not in- 
tended to supersede the routine anteroposterior 
view but is recommended when satisfactor}' films 
are unobtainable by the usual methods. 


AOA. Gunson. E. F.; Radiography of Stemoclavimlar 
Articulation, Radiog. & Clin. Pbofog. (no. II I 0- 
24, 1943. 

40S. Judd, G.: .-V Useful View of the Odontoid 
Process of the Axis Vertebra, Radiography 9:46-4/ 
(June) 1943. 


Surgical Operations on the Spini-Local i; 
filtration anesthesia induced with a procah 
hydrochloride solution containing epinephrii 
hydrochloride is the anesthesia preferred 1 
Freiberg and Perlman for most spinal open 
tions, including fusions, laminectomies and con 
bined procedures. They suggest that inductio 
of anesthesia be preceded by administration of 
barbiturate, to act as a mild sedative but pri 
marily to prevent reactions to procaine. In thei 
last 17 cases as excellent an anesthetic effec 
was obtained with only 0.5 per cent solution o 
procaine hi'drochloride with epinephrine as witl 
equal amounts of a 1 per cent solution. Thei 
report only 1 instance of apparent allergic oi 
hypersensitive reaction to procaine in several 
hundred cases in which infiltration anesthesia 
was employed and a satisfactorily low incidence 
of complications in a series of 54 spinal opera- 
tions from 1939 to 1942. The authors feel that 
the disadvantages of and the contraindications 
for the use of local infiltration anesthesia are few, 
but the psychoneurotic patient, the patient speak- 
ing only a foreign language or the patient who 
expresses a definite objection to this type of 
anesthetic should be given a general anesthetic. 
The preoperative medication consisted of admin- 
istration of a barbiturate, preferably pentobarbital 
sodium, ^ to V/z grains (0.05 to 0.09 Gm.) at 
bedtime and again one to two hours before 
operation and morphine with atropine or sco- 
polamine about a half-hour before operation. 

Procaine was also used for removing the tibia! 
graft. After the skin and subcutaneous tissues 
were infiltrated and before the periosteum was 
exposed or the skin incised the fine gage needle 
rvas inserted to the underlying bone and at Ip 
inch (3.8 cm.) intervals about 1.5 cc. of procaine 
hydrochloride solution was injected. No further 
infiltration was required for osteoperiostea 
grafts, but when full thickness grafts were eut 
some pain was felt when the endosteum "as 
encountered. In recent cases the authors |n 
jected 1 or 2 cc. of procaine hydrochloride som 
tion into the tibial medullary canal through sma 
drill holes at the extremities of the site of t a 
proposed graft, the hub of the short needle o^^ 
eluding the osseous holes during injection. Tn 


intramedullary injection of procaine 


induced 


complete anesthesia or made the pain neghgi ■ 
[Ed. Note. — There are certain definite a- ^ 
vantages of local infiltration anesthesia 
operations. However, while gentleness is 
blc one usually does have to proceed more s o" 

406. Freiberg', J, A., and Perlm.an, R.: 
tion Anaesthesia in Spine Surgeo', J- 
Surg. 25:145-152 (Jan.) 1943. 
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with local than with general anesthesia, and when 
a long area is to he fused it may be necessary 
to do the operation in several stages with local 
anesthesia, while the whole area might be fused 
in one stage with general anesthesia. If general 
anesthesia reduces the number of operative pro- 
cedures, it would seem preferable to local anes- 
thesia, though there is no doubt that local 
anesthesia is best in certain cases, and it should 
be used more genera^3^] 

Howorth discusses the various stages and 
procedures in the development of spinal arthro- 
desis. In discussing the early period of de- 
velopment of the fusion operation, he states-: 

Despite the several technics described, this early 
period was marked not so much by study of the technic 
of spinal fusion, as by discussion as to whether spinal 
fusion was justified at all. ... It was found, over 
a period of j-ears, that growth of the spine continued 
at the normal rate after fusion, and that the trunk-leg 
ratio remained the same in these patients as in normal 
individuals, allowing for the effect of the kj-phos. 

[Ed. Note. — It should be pointed out that the 
vertebral body which is involved bj- tubercu- 
losis is frequently deformed and does not grow 
normally, since its growth centers are involved. 
One therefore would not expect fusion of the 
posterior element to disturb appreciably the aline- 
ment in the fused area. It should be stressed, 
however, that in some cases of scoliosis the ver- 
tebral bodies do continue to grow while the 
fused posterior portion of the spine is retarded 
or stationary-. This is especially true for patients 
with scoliosis following poliomyelitis. A num- 
ber of cases have been studied and reported in 
which there was a definite posterior concavity 
in the fusion area following spinal fusion for 
scoliosis in children who continued to grow, 
although this work has not yet been published.] 

Howorth discusses the application of spinal 
fusion to other conditions besides tuberculosis 
and scoliosis and summarizes the indications for 
operation as follows: 

1. Tuberculosis: The treatment of choice at all ages, 
unless complete spontaneous natural fusion can be dem- 
onstrated, or the general condition of the patient or 
complications preclude the operation. 

2. Scoliosis : In children with rapidly progressive 
deformity, or deformity with decompensation which 
can be corrected sufficiently to warrant fixation ; in 
adults occasionally for relief of pain. 

3. Spondilolisthesis : All cases in the lower lumbar 
region unless contraindicated bj- age or the general 
condition of tlie patient. 

4. Otlier lumbosacral anomalies : Pain of long dura- 
tion, of moderate or great intensitj', frankly due to the 
anomaly and unrelieved by other treatment. 

5. Rupture of nucleus pulposus : Many of these joints 
are unstable primarily, and should be fused upon re- 
moval of the nucleus, preferably without laminectomy. 

407. Howorth, M. B.: Evolution of Spinal Fusion. 
.\nn. Surg. 117:278-289 (Feb.) 1943. 


6. Compression fracture of tlte spine and some dis- 
locations : As a means of maintaining reduction, hasten- 
ing convalescence, and preventing pain, 

7. With laminectomy : When indicated with a coinci- 
dent orthopedic condition, or an extensive procedure. 

8. Special indications in certain otlier conditions. 

The author also gives a complete description 

of the operative technic, with illustrations of the 
various steps in tlie technic, and feels that 
denuding the articular cartilages is the most 
crucial point in tlie fusion. He also feels that 
“the chief feature of postoperative care is proper 
immobilization of the spine by bed rest and a 
brace or plaster jacket until the fusion has be- 
come sufficiently strong to support the weight of 
the trunk, and ordinary- body movements.” He 
states that “those with scoliosis are operated 
upon through a fenestrated plaster jacket, and 
the jacket is then reinforced. Other cases have 
a Taylor brace applied.” 

[Ed. Note. — It is interesting to note that 
many- surgeons have obtained satisfactory solid 
spinal fusion without including the articular 
facets, and, as Howorth states, “It matters not 
so much how a particular chip is laid or from 
whence a particular fragment of bone comes, but 
as to whether fusion is obtained, how quickly 
and how strong.” 

There are obviously- many- variations of the 
technic for spinal fusion w-hich are satisfactory, 
and the particular detail depends on the pref- 
erence and ability- of the individual surgeon. 
Howorth concludes: 

The effects of the operation should be clearlj- imder- 
stood. A fusion may hasten and assure healing of 
tuberculosis and perhaps sometimes other infections, by 
completely immobilizing the diseased section of the spine. 
Progressive deformitj- due to tuberculosis, scoliosis, and 
spondylolisthesis may be prevented. The establishment 
of fusion for this purpose in cases of roimd back or 
hemivertebrae is open to question. In scoliosis and 
fracture, fusion may be the best or onlj- means of main- 
taining correction of deformitj'. We do not attempt, 
and advise against attempting, to correct the deformity 
in tuberculosis. Fusion may be used for the relief of 
pain in the lumbosacral anomalies as well as aU of the 
conditions just named. In many cases it may not only- 
aid in the cure of the disease, the arrest or correction 
of deformity, and the relief of pain, but may be the 
quickest and most economical method of relief, in this 
way offering a financial advantage to both patient, hos- 
pital, and community. Thus, we see that spinal fusion 
has evolved during the past 30 years from a “radical” 
procedure in the treatment of tuberculosis, to a well 
established operation employed for a number of abnor- • 
malities of the spine. It is not a panacea, but in properly 
selected cases, and in skilled hands, fusion offers little 
risk and the possibility of great benefit to a large num- 
ber of patients. 

[Ed. Note. — This is an excellent article and 
covers tlie history and development of spinal 
fusion operations, witli twenty-four references oh 
the subject.] 
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jMeyerding discusses the results of surgical 
treatment for spondylolisthesis. He reports a 
study of 876 cases of spondylolisthesis obsen'ed 
between 1922 and 1940 inclusive, with operations 
in 143, or 16.3 per cent. . The paper is based 
chiefl}^ on the 143 cases in which operations were 
performed. He also discusses the coexistence of 
spondylolisthesis and protrusion of an interver- 
tebral disk and found these two lesions associated 
in 7 of the 143 cases. The average duration of 
symptoms before operation was six and three- 
tenths years, and in most of the cases conserva- 
tive treatment had failed to give relief. 

[Ed. Note. — Many orthopedic surgeons feel 
that it is not worth while to try conserv^ative 
treatment for spondylolisthesis when the symp- 
ums are severe and start at an early age, while 
patients beyond the age of 50 before the onset 
of symptoms are frequently relieved bj' an 
adequate back brace.] 

In discussing treatment the author describes 
the fusion operation which he prefers. In the 
fusion procedure he includes curetting the ar- 
ticular facets and inserting two grafts from the 
tibia and sometimes numerous shavings from the 
tibia. At the end of six weeks the patient is 
permitted up with a lumbosacral canvas corset 
in which a steel rectangular leather-covered pad 
has been sewed. Plaster casts are rarely used. 
The support is worn from four to six months 
after operation. 

In discussing the results in 118 cases in which 
follow-up data were available, the author reports 
that the results were good in 60.1 per cent, 
they showed improvement in 28 per cent and 
they showed no improvement in 11.9 per cent. 
He reports postoperative complications in 14 
cases, infection in 8 and phlebitis in 6. There 
was no operative mortality in any of the 143 
cases. The author states that in 87.6 per cent 
of the 118 cases the patients were able to engage 
in gainful occupations after operation, and in 
66.4 per cent they were able to resume their 
former occupations. 

[Ed. Note. — ^This is an excellent report on 
the treatment of spondylolisthesis, with illustra- 
tions of the operative technic and numerous tables 
of statistics. It might be mentioned, however, 
that many ortliopedic surgeons consider it un- 
necessary to include the third lumbar vertebra 
in fusions for spondylolisthesis of the fifth lum- 
bar area. If the fusion is solid from the fourth 
lumbar vertebra to the sacrum there should be 
no need to include the third lumbar vertebra, 

408. Me^rding, H. W.: Spondylolisthesis: Surgical 
Treatment and Results, J. Bone & Joint Surg. 25:63- 
77 (Jan.) 1943. 


although apparently many surgeons still do 
is also noted that the author does not 
statistics on the number of pseudarthroses 
lowing this method of fusion.] 

Tourney describes a method of inte 
fixation for fusion of the lumbosacral joint 
After a description of the usual method 
exposure of the lumbosacral area and rem 
of the disk if necessary, the author descr 
the fusion procedure, which consists of retm 
of the articular cartilage from the lumbosa 
facets, insertion of small bone chips into 
intery'al betiveen the facets and insertion c 
vitallium screw, 1% inches (3 cm.) long, v 
coarse threads and Phillips recessed hf 
through and across the facets, to fix the lum 
sacra} facets. Additional hone chips from 
sacrum are then placed in the small sacral holl 
immediately below the facet and e.Ktending 
over the articulation. The same procedure 
then carried out on the other side. The sere 
are placed to immobilize the lumbosacral jc 
immediately and to maintain internal fixation i 
til bony fusion of the facets takes place. T1 
are also placed to transfix the facets and en 
the large, thick, lateral portion of the first sac 
segment. 

The patients were kept in bed for three wee 
after operation, and while in bed they wore i 
brace or support. When they became ainb 
lator)', the men wore a canvas lumbosacral bi 
and the women a corset. 

[Ed. Note. — This is an interesting procedu 
and has definite advantages in fusions of tl 
lumbosacral area. However, in a high pe 



lumbar vertebrae) it is necessary to extend th 
fusion to the fourth lumbar vertebra or flight 
and in these cases there would still be the pro» 
lem of immobilizing the joints to be fused aw'* 
the fifth lumbar vertebra. The Wilson spn** 
plate has proved satisfactory for obtaining wi 
mediate immobilization of a number of jo'” 
at once and can be used for fusion of ^”7 
her of lumbar vertebra if necessary. A difnen .v 
however, has been that sometimes the 
processes on the sacrum have been too srnn 
hold a bolt adequately, so the plate^ con ^ 
be used. This difficulty has been partially so ' 
by the use of J or C bolts around a spino ’ 
process too small for drilling for a straig ' 

In some cases in which there is no sacral spin 

409. Toumej-, J. W.: Internal Fixation m 7“^^] 
the Lumbosacral Joint, Lahcy Qin- Bull- 
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process and the fusion has to extend above the 
fifth lumbar vertebra, it will probably be worth 
while to combine these two methods and use 
the Tourney method for immobilization of the 
lumbosacral area and a Wilson plate to im- 
mobilize the joints above.] 

Vom Saal"*^® describes a method for fusion 
of the thoracic portion of the spine in which 
the transverse processes are completely removed 
subperiosteally and used as additional grafts. 

The author feels that “mechanically from this 
procedure there is a great increase in strength, 
not only because it nearly doubles the usual 
fusion width, but also because it provides for- 
ward extensions, bringing the fusion mass closer 
to the axis of the spine.” He states that the 
fusion area produced now resembles a “chan- 
nel” rather than a rectangular section beam, 
using a complicated engineering formula to prove 
this. 

The author also states 

The question has been raised whether removal of the 
rib articulations might not resiilt in rib fusion, with 
splinting of the chest and respiratorj' embarrassment. 
Eight of the fifteen patients whose spines were fused 
by this method have had careful measurements of the 
chest and vital capacities, beginning sLx months before 
operation and extending to one to three years after 
operation. In none has the postoperative vital capacitj' 
or chest expansion decreased. 

Two roentgenograms are included showing 
extension of the fusion to most of the ribs. Two 
cases are reported, in 1 of which the vital capac- 
■ ity was 30 per cent of normal and there was 
almost complete paralj'sis of all respiratory mus- 
cles except the diaphragm ; tvith the constant 
postoperative use of empyema blow bottles “the 
vital capacity continued to increase, and is now 
60 per cent of normal.” In the other case there 
was obvious inclusion of some of the ribs in 
the fusion. “In spite of this, the vital capacity 
increased 20 per cent postoperatively, and the 
chest expansion has remained the same.” 

[Ed. Note. — Most orthopedic surgeons are 
usually able to obtain satisfactory' solid spinal 
fusions in the dorsal area by the Hibbs or the 
Mackenzie-Forbes method, with or without addi- 
tional bone, and removal of extra bone from 
the tibia or iliac crest is not often difficult. It 
is doubtful whether it is necessary to remove 
the transverse processes for thoracic spinal fu- 
sion, and the desirability of obtaining fusion of 
the ribs is questionable. In a case of severe 
scoliosis following poliomyelitis with no motion 
of the chest and only diaphragmatic and ab- 
dominal breathing, obviously fusion of the ribs 
would not decrease the expansion of the chest 

410. Vom Saal, F. ; Thoracic Spine Fusion; A 
Method. J. Bone & Joint 25:49-52 (Jan.) 1943. 


and so would not decrease the vital capacity. 
However, it is usually conceded that motion 
of the ribs is necessary for expansion of the 
chest, and in cases of ankylosis of the joints of 
the ribs with Itlarie-Strumpell arthritis the pa- 
tients usually' have diminished expansion of the 
chest. It is difficult to see how there was no 
decrease in the vital capacity or expansion of 
the chest postoperatively in any of these cases 
if the joints of the ribs were fused, as claimed 
by the author, unless there was no motion of 
the joints of the ribs before operation. It might 
be mentioned that the roentgenograms in this 
article which show “extension of the fusion to 
most of the ribs” are oblique views, and in an 
oblique view the shadow of the fusion area is 
usually thrown to one side, often apparently 
overlying the ribs. This is especially true after 
fusion for scoliosis when there is still some 
residual curve. As a matter of fact, oblique 
views are usually taken postoperatively for this 
reason, in order to show the continuity of the 
fusion area on one side.] 

Swart concludes that “the posterior bone 
graft when properly placed is sufficient to stand 
any ordinary strain placed on the back.” He 
. points out that some authors have stated that 
the results of the use of posterior grafts for 
spondylolisthesis were unsatisfactory, which led 
to the search for a new method. The author 
presents a case in which compression of the 
fourth lumbar vertebrae resulted from a fall 
over a year after spinal fusion for spondylolis- 
thesis, to show that a single posterior bone graft 
possesses all the strength necessary' for solid 
fixation. In spite of an injury sufficient to cause 
a compression fracture of the fourth lumbar 
vertebra the fusion area remained intact. 

[Ed. Note. — ^The fusions for spondylolisthesis 
obtained by' many various methods, including 
the single posterior graft,' are usually satisfactory 
to stand all normal strains if the procedure is 
done properly with an adequate amount of bone 
and a really solid fusion is obtained. Failures 
of fusion are almost always due to poor technic, 
inadequate bone in the fusion area or insufficient 
postoperative immobilization. It might be men- 
tioned, however, that there is an increasing trend 
toward the use of the various methods employ- 
ing numerous interdigitating bone chips in slivers 
rather than one single large bone graft, which 
depends for its success on its fusion to several 
spinous processes and frequently does not fuse 
to one or more of them.] 

411. Swart, H. A.: Spondylolisthesis Treated by 
Posterior Bone Graft; Fracture of Vertebra Above 
Graft, South. Surgeon 11:846-848 (Dec.) 1942. 
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Collins reports a case of unusual fracture 
of the second cervical vertebra in which the 
bod}’- of the second cervical vertebra was dislo- 
cated forward and down in front of the third 
cervical body yet there was only generalized 
muscular weakness of the left arm. The patient 
was treated with continuous traction for one 
month, and later a neck brace was worn for 
one year, after which time there were only a 
moderate decrease in rotation and extension of 
the head and no abnormal neurologic findings. 

Ankylosing S pondyl'arthritxs. — Baker,^'® in 
discussing ankylosing spondylarthritis, points out 
that the condition is more common than is indi- 
cated in the literature, partly because of the 
various names under which it has been discussed 
but probably more becaase of the frequency of 
' "staken diagnosis. The author believes that 
recent reports of excellent results obtained by 
roentgen therapy have created a new interest 
in this disease, have made early and correct 
diagnosis important and have v’arranted a review 
of the subject and improvement in orthopedic 
care if full benefit is to be obtained by combined 
orthopedic and roentgen ray treatment. 

He discusses tlie early symptoms and the later 
development of symptoms, the roentgen findings 
and the course of the disease. He reports most 
satisfactory results with a combination of ortho- 
pedic and roentgen therapy. He describes the 
method of treatment, rvhich includes rest in bed, 
hyperextension of the spine, traction if neces- 
sary and physical therapy, including heat mas- 
sage and corrective exercises, with special atten- 
tion given to securing relaxation of the abdominal 
muscles. He describes the methods of exercise 
and an apparatus designed to prevent hyper- 
extension of the lumbosacral area and to aid 
in the correction of the dorsal curve and the 
development of the thoracic bundles of the sacro- 
spinal muscles. He also describes an excellent 
brace for use in these cases. This brace seems 
to have some definite advantages over other 
braces which have been used. The author, how- 
ever, does not say how long the brace should 
be worn and whether it is used only during 
the early stage of the disease or during the mani- 
festation of symptoms. He states that the pa- 
tient’s genera! health has been improved and 
the sedimentation rate lowered. He, however, 
admits that too short a time has elapsed to deter- 
mine whether roentgen therapy is only analgesic 
or whether it has a deterrent effect on the disease 

412. Collins, H. L.: .-\n Unusiral Fracture of Second 
Cerrica! t'ertebra, J. Kansas M. Soc. 44:2c3-254 

(Aus-) 1943. . 
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and will serve to prevent further ossificatioi 
the ligamentous structures of the spine. 

[Ed. Note. — ^This is an excellent article 
combined roentgen and orthopedic therapy 
spondylarthritis. The author’s three point 
perextension brace is well illustrated and 
many practical advantages over most braces ti 
for this purpose.] 

Hilton reports 62 cases of ankylosing sp 
dylitis in which roentgen therapy was used, 
prefers local application over a small held rati 
than over a wide field, or the bath technic, wh 
he feels has various grave disadvantages. ' 
believes that it is worth %vhile treating all'patie 
with ankylosing spondylitis, whatever the stai 
except when there is complete anlgdosis coup! 
with entire absence of pain, and fie recommen 
combined treatment by a radiotherapeutist a 
a physical therapeutist as does Baker.“® 1 
found that changes in the sedimentation n 
after treatment are not always parallel to t 
clinical improvement. 

Dassen and Rospide examined 12, 0 
roentgenograms of the spine taken to detect co 
ditions other than spinal lesions. They reporti 
typical lesions of spondylarthrosis in 140, ( 
1.6 per cent. Of these, 100 roentgenogran 
belonged to patients whose recorded clinic 
history did not show any relation between fl 
observed spondydarthrosis and pains of any kini 

They believe that the evolutive developmet 
of spondylarthrosis runs parallel with that c 
arteriosclerosis and both show the same humon 
modifications. 

Oppenheimer reports 4 cases of "paraver 
tebral abscesses associated with Striimpeli-ilHru 
Disease.” He states that the 4 cases had cer 
tain points in common. The disease was chronn 
and began with pain and stiffness in a definite 
part of the back or neck. In the course o 
several years, the pain tended to subside an 
the stiffness increased, but the symptoms w 
mained confined to the region originally afTcctc_ 
Abscesses in the soft tissues of the back or net 
were present at the level of but not bclov t^ 
ini’olved vertebrae. Roentgenograms disek- ^ 
ankylosing arthritis of the apophysial joints a* 
the level of the abscess of the soft tissue, "i- 
ossification of the vertebral ligaments but wit 

434. Hilton, G.: Some Observations on tbe 
Treatment of Ankylosing Spondylitis, Proc. Ke> 

-Med. SG:C0S-610 (Sept.) 1943. _ ^ 
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Aires 3:275-286 (April) 1943. 

416. Oppenheimer. .4.; P,y.avertcbr.al 
Associated with Strumpell-Marie Disease, )• 

Joint Surg. 23:90-96 (Jan.) 1943. 



PROGRESS IN ORTHOPEDIC SURGERY 


295 


destruction of bone, -which might account for 
the abscesses. 

He believes that the possibility cannot be 
entirely discarded that the apophysial arthritis 
obsers'ed in these patients was the result of the 
persistent hyperemia, which accompanied the 
chronic purulent infection of the paravertebral 
soft tissues. 

[Ed. Note. — ^This is an interesting report, 
but the author’s use of the term “paravertebral 
abscesses” is confusing. Evidently there was 
no roentgen eHdence of an abscess next to the 
verterbral column, which is the usual concept 
of a paravertebral abscess, but the abscesses 
reported were in the skin and soft tissues of the 
neck or back. This paper seems to show, as 
indicated by Goldfain,-*^" that ank^-losing spon- 
dylitis may be caused b}' infection, the type of 
which may or may not be determined.] 

Dobelle-*^® presents a case of spondylitis com- 
plicating undulant fever in which spinal fusion 
was successfullj' employed and in which brucellin 
proved to be a most valuable adjunct. He urges 
early differential diagnosis in cases in which 
the clinical picture is similar and states that 
although 64 cases of spondylitis complicating 
undulant fever have been reported in only 3 was 
spinal fusion performed. Roentgenograms had 
shown rapidly progressive destruction of the 
bodies of the third and fourth lumbar vertebrae, 
and after fusion of an area from the third to 
the fifth lumbar vertebra followed by bruceljin 
therapy subsequent films showed solid fusion 
and healing of the involved vertebrae. 

[Ed. Note. — Evidently the fusion was of defi- 
nite value in this case, in view of the progressive 
destruction of the vertebral bodies, but from 
other reports it does not seem indicated in all 
cases of brucellosis spondylitis. The author 
states, “At the time of surgeiy, if the posterior 
element involvement had been suspected, fusion 
would have been extended to the sacrum.” This 
again brings up the question of whether all 
fusions extending down to the fifth lumbar ver- 
tebra should be extended to the sacrum. In 
view of the frequency of instabilit}’ in the lumbo- 
sacral joint and the frequent need for fusion 
of this joint plus the added strain on it if the 
vertebrae above are fused, it seems likely that 
: many, if not all, fusions which include the fifth 

^ ' lumbar vertebra should be’ extended to the 
sacrum.] 

417. Goldfain, E. ; Chronic Brucellosal Type of 
Ankylosing Spondylitis, J. Lab. & Clin. Med. 28:1226- 
1231 (July) 1943. 

418. Dobclle, M. : Brucella Spondvlitis, Am. J. Surg. 
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Goldfain reports a study of 18 cases of 
ank3-losing spondylitis, in 5 of which cutaneous, 
agglutination and opsonic index tests gave posi- 
tive results for brucellosis. He points out that 
ankylosing spondylitis is a sj-mptom complex 
and believes that the cause may be an infection 
which can be either determined, as in these 
5 cases, or not determined in the present stage 
of knowledge. Chronic Brucellosis, like syphilis 
or tuberculosis, maj' reveal itself in different 
wa3-s, one complication being a rheumatoid type 
of arthritis, which when limited to the spine 
presents the S3'mptom complex of anl^dosing 
spondylitis. In 3 of the cases improvement 
resulted with general medical measures and bac- 
terin therapy, in 1 the reponse was only mod- 
eratel3' favorable and in the fifth the response 
to bacterin therapy was poor. 

Scoliosis and Other Dejormilics. — Shaw 
reviews the problems of care after thoracoplast3'. 
He points out that the modem extrapleural 
thoracoplast3’ is an effective measure of collapse 
for the closure of tuberculous cavities, but most 
reports on the results deal with its main object, 
closure of the carit3" and conversion of the 
sputum. He feels that certain sequelae of thora- 
coplast3’- must be evaluated in a full appraisal 
of the end results of this procedure. He dis- 
cusses the chief mechanical defects of thoraco- 
plasty that may contribute to invalidism or dis- 
abilit3'-, pain in the chest or shoulder, scoliosis 
and limitation of motion of the shoulder. He 
states that pain following thoracoplast3' ma3" 
be constant or present onl3- on motion of the 
shoulder. The constant pain is often caused 
by contraction of the underl3-ing fibrotic lung 
or thickened pleura or to intercostal neuritis due 
to pinching of the nerves b3' the costal stumps, 
while pain present onl3’- on motion of the shoulder 
is usually due to contact of the scapula with 
some bon3' prominence. 

The author discusses resection of more ribs 
or partial resection of the scapula for relief of 
pain in the scapula due to impingement of the 
scapula on the ribs and describes his attempt 
to prevent scoliosis. He states: 

Four muscles that connect the cer\’ical vertebrae -^vith 
the upper ribs have their lower attachments released 
at the time the first stage of the thoracoplasty is per- 
formed. These are the three scaleni and the serratus 
posterior superior muscle. When they are released 
their antagonists on the opposite side of the neck are 
unopposed and thus draw the head and neck to the 
opposite side giving the characteristic \vrj- neck present 
following thoracoplast}'. . . . During the past two 
years the author has reattached the posterior scalenus 

419. Shaw, R.: Post-Thoracoplasty Care: Scoliosis, 
Pain and Rehabilitation, Dis. of Chest 9:327-333 (July- 
-Aug.) 1943. 
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and scratus posterior superior muscles to the sacro- 
spinalis muscle at the time of the first stage in an 
attempt to partially correct this imbalance. It has not 
'been found technically feasible to reattach the anterior 
and middle scaleni muscles since no supporting struc- 
ture was readily available for an anchorage. It is too 
early to report accurate clinical results, but this pro- 
cedure has promise in helping to reduce scoliosis fol- 
lowing extrapleural thoracoplasty. It may be found that 
scalenotomy on the opposite side following completion 
of the thoracoplasty will correct severe scoliosis. To 
my knowledge this has not been done but it is certainly 
a logical procedure and deserves a trial. 

The author believes that the convalescent 
period after thoracoplasty should be a minimum 
of six months. 


[Ed. Note. — This is a good review of the 
problem of thoracoplasty and its complications. 
The author’s attempt to partially correct the 
uscle imbalance and limit the development of 
scoliosis by reattaching the posterior scalenus 
and serratus posterior superior muscles to the 
sacrospinalis muscle at the time of the first stage 
and his suggestion of scalenotomy on the opposite 
side to correct or prevent severe scoliosis may 
well be of value in certain cases. Perhaps the 
maintenance of proper position of the spine either 
straight or flexed to the side of the thoracoplasty 
should be stressed more in the postoperative 
care, especially in children. It might also be 
mentioned that the author does not discuss the 
transplantation of the lower angle of the scapula 
within the thoracic cage following upper thora- 
coplasty to obtain added compression of the 
lung and to overcome the difficulty of impinge- 
ment of the scapula on the rib, so well described 
by Leahy in 1940. Leahy reports 50 cases, 
and I have seen a number of these operations 
demonstrated showing excellent results, with the 
patients obtaining remarkable function, even on 
lifting heav 3 ’ objects. Leah 3 '’s excellent paper 
evidently has not received the attention it war- 
rants and should be included in any review of 
post-thoracoplasty problems.] 

Cobb^-‘ discusses the treatment of scoliosis 
and some of his observations after the study 
of over 2,000 cases since 1934. He gives an 
outline for the etiologic classification of scoliosis 
and one for the study and treatment of scoliosis. 
He lists the indications for operation and out- 
lines the operative treatment and follow-up 
examination. He stresses the importance of 
careful study and believes that rest in recum- 
bency is the only nonoperative treatment which 
seems to be of any value in arresting progressive 


420. Leahy: Transplantation ol the Lower Scapula 
tVithin the Thoracic Cage Following Upper Thoro- 
;opla 5 ties, Surgery 7:875-882 (June) 1940. 

421. Cobb, J. R.: Treatment of Scoliosis, Connecticut 
d. J." 7:467-471 (July) 1943. 


curvatures, though this does not decrease 
curve. In conclusion he states: 

1. Structural scoliosis is a self-limited condition. 

2. Most curv'atures stop progressing spontaneou: 
requiring no treatment. 

3. Practically all idiopathic curvatures stop progi 
ing at or before age IS. 

4. Relatively few curvatures increase to sufficient 
gree to require treatment. 

5. Spine fusion operation is the only treatmen 
present which will prevent increase and maintain 
section. 

6. Bed rest is the only non-operative treatment wl 
seems to arrest some progressing curves— but does 
obtain improvement. 

7. The main problem is in determining which c 
will require operation; especially before age 15 
when the curve is increasing. 

8. Indication for fusion depends on etiology, a 
progress, defonnity, etc. 


[Ed. Note. — I t seems worth while stressi' 
the importance of rest, especially in the treatme 


of idiopathic scoliosis, and the importance 
careful study to avoid unnecessary operation > 
patients under 15 }'ears of age when the cur 
is not increasing and not severe. In many p 
tients with definite curvatures at the age of 1 
12 and 13, the curves do not increase and < 
not need operative correction, although this 
not generally known.] 

Referred Pain . — Martin *-■ discusses radictii: 
pain and its ph)'sical treatment. His review ( 
the literature does not include the more recci 
articles on this subject in the past few yeai 
which have been reviewed in this survey, m 
eluding that on the so-called viscerospina! sjn 
drome. This is a good article for a genera 
review of the subject and the medical am 
phy’sical treatment, but it merely outlines dn 
orthopedic treatment. It stresses the imporlano 
of diagnosis and also the importance of coo- 


servative treatment in many cases. 

Although it is often difficult to distinguish 
referred pains of visceral origin from those 
origin, there are certain characteristics of radicular pa 
or referred pain of somatic origin that may be of ta 
in ruling out pain of visceral origin. 1. The 
usually not typical of any rfscera! disease. 2 . 
may have an indefinite localization somewhere a ■ 
the distribution of the involved nerve. 3, The pam 
he aggravated by motion and postural jj,; 

Sexion of the neck or by straight leg raising. • j 
^ain may be precipitated or aggravated by 
intra-abdominal and intrathoracic pressure, as m 
ing, sneezing and straining. 5. There is risM ■ 
ibscncc of deep tenderness. 6 . Therc_ is ' jf,. 
;enderness along the involved nerve. 7. Loca 
less may be present over the spinous ^ 

bramina. 8. The pain may be preceded or sccomt ; 
ly paresdicsia. 9. Hyperesthesia and 
he skin and subcutaneous tissues may be p ^ 
lypo-esthcsia and hypalgcsia may develop m - ^ 

422. Martin. G. M.: I^4icu!ar_ Pain and 
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stages. 10. Rcfle.KCs may be diminished or absent. 11. 
Motor symptoms are more common than tlicy are in 
visceral disease. 

His sumniart’ is as follows : 

\’arious lesions of the spinal column cause pressure 
on the roots of the spinal nerves. This results in radic- 
ular pain which is at times considered due to visceral 
disease. Correct diagnosis depends on cognizance of 
the radicular syndrome, careful history, physical and 
neurologic examinations and roentgenologic e.xamina- 
tion of tlie spinal column. Many of the early mechanical 
lesions may be treated in part by simple physical thera- 
peutic methods while more advanced and severe lesions 
will require neurologic and ortliopedic procedures. 

[Ed. Note. — ^The author points out that “it 
is remarkable how rarely a well developed scoli- 
osis causes radicular pain.” However, he states 
that “in cases in which radicular pain is due 
to a functional scoliosis without serious organic 
change, and the degree of scoliosis is not severe 
enough to require surgical fusion, the patients 
also may be treated with corrective exercise.” 
The author implies that functional scoliosis might 
require fusion and states : “A brace or spinal 
fusion may be necessary in a case of severe or 
rapidly progressive scoliosis that is either func- 
tional or organic.” It is obvious that a spinal 
fusion is not necessary for functional scoliosis 
itself, though it may be necessart- to stabilize 
a spine when the pain due to instability is caus- 
ing functional scoliosis.] 

In a study on the effects of injections of pro- 
caine hydrochloride on simulated visceral pain. 
Young reports the results of fift3"-six injec- 
tions of procaine hydrochloride into the deep 
paravertebral muscles of 26 patients with spon- 
dylitis. All these patients had simulated visceral 
. pain, and the symptoms could be reproduced 
by pressure on the muscles lateral to one or more 
vertebrae and by torsion or hyperextension of 
, the spine at the same level. They were divided 
into t\vo groups, those with and those without 
visceral disease, and in both groups the results 
were uniformly good. The author believes that 
,5 these were probably due to the dissolution of a 
vicious reflex cycle, though he points out that a 
complete explanation of the prolonged thera- 
peutic results cannot be offered. He feels that 
this method has been so effective, so simple 
and so free from complications that its continued 
'/ use is indicated. 

/ Posture. — In a physiologic study of the vertical 

stance of man, Hellebrandt and Franseen *-* give 
A a review of the literature, with three hundred 

423. Young, D. : The Effects of Novocain Injections 
on Simulated Visceral Pain, Ann. Int Med. 19:749- 

/.'• 756 (Nov.) 1943. 

424. Hellebrandt, F. A., and Franseen, E. B.: 
Physiological Study of the 3'crtical Stance of Man, 

. Physiol. Rev. 23:220-255 (Juh-) 1943. 


and seven references, and discuss thoroughly the 
phj'siologic factors in posture. 

They point out that the evolution of the biped 
stance has been marked by a narrowing of the 
base of support and a progressive elevation of 
the center of gravity of the bod}’ as a whole. 
Both militate against stability. They stress the 
point that “the vertical posture also imposes an 
hydrostatic handicap which encroaches enough 
on the adequacy of the circulation to make man 
in the upright stance vulnerable to peripheral 
circulatory collapse.” They feel that the nu- 
merous difficulties seemingly attributable to a 
change from quadruped to biped standing, which 
are interpreted by some as signs of extreme in- 
adequacy of adaptation, are counteracted easily 
in tlie majority of normal men by compensatory 
mechanisms, which automatically cancel the ap- 
parent mechanical disadvantages of the change. 

They point out: 

The relative importance of %'asoconstriction, cardiac 
acceleration, augmentation of respiration, skeletal muscle 
tone, and insensible contraction, to the maintenance of 
an adequate circulation during standing in man. has 
not been determined. 

They feel that it has yet to be shown that 
posture is a derisive etiologic factor in the fail- 
ures in adaptation to vertical stance, which occa- 
sionally are so acute as to cause S}’ndromes of 
pathologic significance. 

[Ed. Note. — This is an excellent article, which 
should be read by those interested in posture, 
as it cannot be adequately summarized. It has 
a complete bibliography on the subject.] 

Fries and Hellebrandt,*-" in studying the in- 
fluence of pregnane}' on location of the center 
of gravit}’, postural stabilit}' and alinement of 
the body, point out that aside from studies made 
on changes in weight and alterations in the pelvic 
joints few, if any, consecutive observations have 
been reported on the readjustments of the parts 
of the body as they accrue in pregnancy and 
regress during puerperium. They recorded pos- 
tural adjustments of the pregnant woman by 
means of serial biplane photographs s}’nchronized 
with observations on the center of gravit}' and 
report an almost exact return to the original 
values of three factors: body weight, height of 
the center of gravity and eccentricity of stance. 

In the 2 subjects studied there appeared to 
be an unexpected slight change in the lumbar 
region of the spine, the “exaggerated lumbar 
curve,” which is commonly thought to occur, 
not being prominent. The curves in both sub- 

425. Fries, E. C., and Hellebrandt, F. .A.: The 
Influence of Pregnancy on the Location of the Center 
of Gravity, Postural Stabiliw, and Body .Alinement, .Am. 
J. Obst. & Gj-nec. 46:374-380 (Sept.) 1943. 
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jects appeared almost parallel. They believe 
, that the data indicate that the major counter- 
balancing adjustments are made fay elevating the 
head, extending the cervical portion of the spine, 
stabilizing the Iniee joint and leaning backward 
from the ankle. 

[Ed. Note. — This is an interesting study but 
is based on only 2 subjects and may not repre- 
sent the findings in a larger series. Also there 
may be more definite changes in the vertebrae 
than would be suspected from the photographs, 
and lateral roentgenograms might show more 
of a change, especially in the lumbar area. It 
is well known that in cases of scoliosis subse- 
quent photographs or silhouettes may show im- 
proved posture, but the roentgenograms may 
show a decided increase in the curve, which 
is not detected in the photograph.] 

Fractures and Dislocations . — Dingman ■‘-® 
describes a new splint for cervical fractures and 
dislocations, with illustrations to demonstrate its 
construction and use and roentgenograms to 
show the reduction obtained in 1 case in which 
this splint was used. The splint was devised 
primarily to insure the same transportation of 
patients with fractures and dislocations of the 
neck, and the author states that it “combines the 
principles of traction, extension and immobili- 
zation.” The advantages of the splint are that 
the amount of traction can easily be measured 
with an ordinary scale, unobstructed antero- 
posterior and lateral roentgenograms can be 
taken and the countertraction pushing down 
on the shoulders simplifies visualization of the 
seventh cervical vertebra. 

[Ed. Note. — I have seen this ingenious splint 
demonstrated, and it seems to solve many of 
the problems of transportation and care in the 
difficult cases. While traction on the skull will 
probably still be necessary for adequate reduc- 
tion in some cases, application of this splint 
will probably be adequate treatment in many 
of them. It probably could be used with skeletal 
traction also.] 

Hook and Mazet review the different meth- 
ods of treatment of fractures of the cervical 
portion of the spine and favor the use of skeletal 
traction with Crutchfield tongs. To make the 
patients ambulatorj’’ with the tongs in place, 
especially if evacuation is necessary, they de- 
vised an ambulatory traction apparatus. It con- 
sists of a steel strap and is incorporated in a 


426. Dingman, P. V. C: A Splint for Ccrviwl 
Fractures and Dislocations, Bone & Joint Surg. 25: 

473-476 (April) 1943. * a i. » . 

427. Hook. F. R., and Jfazct, R., Jr.: An Ambulatory 
Traction Device for Treatment of Fractures of Ccn’ical 
Spine, U. S. Nav. M. Buii. 41:207-213 (Jan.) 1943. 


piaster jacket. The steel strap extends up ove 
the head, with several holes in the top end s 
that the tongs can be secured to it. To tak 
up the slack incident to variations in tensioi 
produced by changes in position, they inserte: 
a coil spring between the strap and the tongs 
They found that it was important to extend th( 
jacket up on the neck posteriorly as high a< 
possible and over the shoulders to secure firm 
fixation of the bar. The steel strap must be 
strong and not too springy. 

The authors present 2 cases in which this 
method of treatment was used. While they 
do not advocate it as a routine method of treat- 
ment, they feel that it has a place for patients 
for whom evacuation is necessary and reduction 
cannot be maintained in a plaster collar or for 
elderly or plethoric persons for whom prolonged 
recumbency is contraindicated. 

[Ed. Note. — This is an interesting method 
of treating fractures of the cervical portion of 
the spine and will probably be of dehnite value 
in selected cases.] 

Ly'on presents a case of so-called baclavard 
displacement of thoracic and lumbar vertebrae, 
with a discussion of the causes, age factor and 
treatment and of the mechanism of badovard 
displacement of one vertebra on another. He 
states : 


The exciting cause of backward displacement is 
in dorsoventral tears and fissures of the intcrvcrtebra 
disk situated below the shifted vertebrae, which jans's 
loosening of the structure of the disk. Attention n 
directed to the prominent part played by the posterior 
longitudinal ligament, the participation of which has rw 
been given much consideration up to the present. It 
not until this ligament yields its pressure that a 'cr 
tebra can be thrown backwards. 

[Ed. Note. — ^W hile the author may be uorred 
in his explanation, the case presented certain} 
does not prove his point. The roentgenogram 
show wedging of the twelfth dorsal verterm. 
some osteoporosis but no evidence of real jac ' 
ward displacement. They demonstrate 
sion of the twelfth dorsal vertebra with co 
pensatory backward tilting of the \er(e 

below.] -jjjl , 

Davis,^'’ in a paper on new aspects ot sp . 
injuries, records points concerning the 
of spinal injuries on which general agree j 
has been reached, points on which there 
exists considerable divergence of opinion 
a number of new aspects which may .^^,1 
sidered addenda to the general subject o ■ , 

injuries. 


428. Lyon, E.: Back^vard Displacement of 

ind Lumbar Vertebrae, J. Internat. Coll, s 
190-495 (Scpt.-Oct.) 1943, . . j-jeri''- 

429. Davis, A. G.: New Aspects of Spt-a' 

\rch. Surg. 4C:619-634 (3fay) 1943, 
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The author stresses the importance of careful 
stud}' to discover any cracks or dislocations of 
a posterior vertebral arch, pointing out that 
wherever a double shadow of a vertebra appears 
dislocation of one articular process must be ex- 
pected and that oblique roentgenograms taken 
at an angle of 30 to 40 'degrees are more likely 
to exhibit fracture lines in the articular processes 
than lateral roentgenograms. 

[Ed. Note. — This is an e.xcellent article and 
stresses the importance of involvement of the 
posterior elements in spinal injuries, which still 
seems to be not generally appreciated.] 

Lesions of Disks. — Stump and Narins re- 
port a case of injury to an inteir-ertebral disk 
during spinal puncture in a 12 year old girl 
with meningitis. Roentgenograms taken after 
the puncture showed collapse of the disk be- 
tween the third and the fourth lumbar vertebra. 
Subsequent films showed a further thinning of 
the disk with increased opacity of the lower 
portion of the third lumbar body and the upper 
portion of the fourth lumbar body, which was 
considered indicative of an inflammatory process. 
They believe that in this case an inflammatory 
process developed after the penetration and 
perhaps after the direct inoculation of the disk 
with a needle for spinal tap. 

[Ed. Note. — While injuries to the interverte- 
bral disk during spinal puncture have been pre- 
viously reported and reviewed in this sur\'ey, 
it is perhaps well to stress this as a complication 
which is being noted more frequently.] 

Bucy and Speigel report an unusual com- 
plication of the intraspinal use of iodized oil. 
The patient had had a spinal fusion in the lumbo- 
sacral area in April 1937' and an intraspinal 
injection of iodized oil in March 1938, after 
which fluoroscopy revealed some of-the oil lodged 
at the level of the eighth thoracic vertebra. 
Progressive symptoms of involvement of the 
spinal cord developed at that level. In February 
1942 lumbar puncture revealed an almost com- 
plete spinal block. At operation two collections 
of encysted iodized oil in the subarachnoid space 
and a thickened arachnoid membrane were found 
and removed. They believe that this patient had 
. localized adhesive arachnoiditis at the level of 

- the eighth thoracic vertebra prior to the injection, 
/ which caught and held some of the oil. 

[Ed. Note. — This is another example of en- 
cysted iodized oil after injection for localization 

, -430. Stump, J. P., and Xarins, S. A.: Inter\-ertebral 

Disc Injurj- During Spinal Puncture, IJ. S. Xav. M. 
Bull. 41:400-403 (March) 1943. 

, 431. Bucy, P. C, and Speigel, I. J. : An Unusual 

Complication of the Intraspinal Use of Iodized Oil 

- J. A. M. A. 122:367-369 (June 5) 1943. 


of spinal lesions. It should be anothev warning 
against the use of iodized oil and stresses the 
importance of removing the oil either by aspira- 
tion or by operation. Evidently more and more 
orthopedic surgeons are finding fewer indications 
for the intraspinal injection of iodized oil, and 
many do not even use it for the usual suspected 
lesions of disks. Many feel that in most cases 
the lesions can usually be adequately localized 
clinically or by roentgen rays without the use 
of intraspinally injected contrast mediums.] 

In an excellent article on intraspinal admin- 
istration of colloidal thorium dioxide Nosik 
briefly reviews the literature on the use of this 
material and in a short and concise outline gives 
the method of preparation, the technic for mak- 
ing the myelogram and the treatment after mye- 
lography. He also discusses the advantages and 
disadvantages of intraspinally injected contrast 
mediums and the advantages of thorium dioxide. 
He reports 100 cases and states: 

In the positive myelograms confirmed by operation 
the diagnostic accuracy of thorotrast is 93.97 per cent 
(error of 6.17 per cent). In the negative myelograms 
which were explored on clinical grounds alone, the 
diagnostic accuracy of thorotrast was 89.97 per cent, 
the error 11.1 per cent. 

The author’s conclusions are as follows: 

The search for the ideal intraspinal contrast medium 
is not ended. By instituting the technique described 
here, we have eliminated most of the undesirable fea- 
tures of thorotrast. A medium has not yet been found 
which will outline every structure within the sub- 
arachnoid space, sharply define its eveo’ ramification, 
and then be spontaneously absorbed and eliminated 
after it has served its purpose. 

[Ed. Note. — Any one wishing to use colloidal 
thorium dioxide with this method will find this 
article of great value.] 

Oppenheimer discusses the pathologic fea- 
tures, the clinical manifestations and the treat- 
ment of lesions of the intert'ertebral disks. On 
the basis of a series of 826 cases of lesions of 
disks obsert'ed during the last eight years, of a 
control series of 200 cases in which no symj)- 
toms existed and of another control series of 
100 cases in which there were symptoms sug- 
gestive of lesions of disks, he attempts to ascer- 
tain whether correlations can be established be- 
tween the clinical and the anatomic findings 
and whether principles can be defined by which 
treatment may be directed. The author dis- 
cusses the pathologic features, dividing the com- 
mon lesions into those cause^d by rupture and 
those due to degeneration. 

432. Xosik, W. : Intraspinal Thorotrast, .Am. J. 
Roentgenol. 49:214-218 (Feb.) 1943. 

433. Oppenheimer, A. : Development, Clinical Mani- 
festations and Treatment of Rheumatoid Arthritis of 
-Apophyseal Inteiwertebral Joints, .Am. J. Roentgenol. 
49:49-76 (Jan.) 1943. 
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FOREWORD 

F. A. E. CREW, M.D., F.R.S. 

This sun'ey of the biologic background of 
cancer is the first major attempt by this institute 
(the Bureau of Human Heredity) to present the 
results which can be achieved through the clear- 
ing house method. It has been made possible 
by international collaboration betweefi the Bureau 
of Human Heredity and the Genetics Laboratory' 
of Ohio State University'. Both institutes are 
foci of much friendly cooperation between indi- 
vidual workers and numerous institutes. 

It is worth noting that the work was begun 
in London in 1940 — the period of constant day 
aid night air raids — and (owing to that fact) was 
transferred at short notice to the friendly institute 
which has fathered its completion. Enemy action 
caused three hundred references to be lost in 
transit, which were later replaced from duplicates. 

The Bureau of Human Heredity has been 
evolving the mechanism for such work as this 
on the most fully international lines since it 
opened in 1936. 

There are three main functions of the clearing 
house, or information center: 

1. References — that is, an extensive bibli- 
.ography' — are collected. 

2. Added to these are fully indexed data 
collected from separates and information 
sent in by individual research workers, 
approached by a wide correspondence plan. 

3. Information on the preceding data is 
furnished on request, so that the needs of 
the individual enquirer are dealt with. 
(Publication does not form part of the 
work, since new data, arriving steadily, 
modify previous findings.) Information 
rests on comparative analysis of the data 
collected. 

This preliminary report v/as submitted and approved 
by the Council of the Bureau of Human Hereditj' in 
London and the Genetics Laboratory, Department o'f 
Zoolo^' and Entomologj’, Ohio State Universitj-. under 
the joint auspices of which the sui-vey of Constitution 
in Cancer was conducted. 


YORK 

Analysis, moreover, entails the collection of 
papers on diagnosis and case histories ; further, 
careful definition of terms is required, which re- 
sults in an impressive body of information on 
nomenclature — this has now been developed as a 
Synonyma Index. It throws light both on the 
data and on the usage of different schools ; differ- 
ences are obsert'ed not only' between one part of 
the world and another but often within the same 
country. Tlie crux of the work thus briefly' 
described is the method of the cross reference 
index, best compared to a great sorting machine. 
The desideratum was outlined early by' R. A. 
Fisher and J. B. S. Haldane in consultation. It 
works well. Three thousand sections on con- 
stitution and traits were already available when 
Dr. Blank began the cancer collection. Points 
in the present survey can be set against a further 
fifteen hundred odd. 

Many papers on heredity' in cancer called for 
special treatment and could not be dealt with 
apart from comprehensive study of the biologic 
backgroimd, including variations of constitution, 
as viewed by research workers. Some correla- 
tion with medical obseiy'ations on case histories 
has been possible. This preliminary surr-ey' aims 
at assessing the knowledge (as it stood in 1941) 
on interaction of organic and inorganic forces 
found in various forms of neoplastic growth, 
including malignant lesions. It covers much of 
the literature between 1900 and 1941, with data 
from about four thousand papers. Its value lies 
in the juxtaposition of the various lines of attack 
on the cancer problem, which is thus at least a 
start to clearing up misapprehensions ; the prac- 
ticing physician will find hints from the broad 
outlines of different familial types of suscepti- 
bility'. Such may well be of use in the constant 
search for early diagnosis and ever earlier pre- 
ventive treatment — ^the choice of therapeutic mea- 
sures based on such a datum may also well be 
envisaged. 

In this connection it is interesting to note the 
importance of comparison of the outlook on 
cancer with the data in the cross reference 
sections of the clearing house. Constitutional 
301 





302 


ARCHIVES OP SURGERY 


traits are in many instances verifiable as geno- 
typic or simple phenotypic. Thus a good deal 
that the specialist in cancer would view as specu- 
lative can be shown here to be factual from data 
so accumulated that they can be easily found. 

One comment is permissible: The emphasis 
on mendelian formulas which dominates so much 
of the experimental work in genetics which has 
been surveyed will almost startle a reader con- 
versant with papers of 1944. Now the inter- 
action of gene with gene is coming increasingly 
to the fore, so that the picture of “modifiers," 
"degrees of penetrance” and so on, superimposed 
on the mendelian picture, has blurred the old out- 
lines beyond recognition. The biologic-genetic 
entities, however, stand and to our thinking 
justify this modest attempt within the framework 
of the new "machine,''’ the information center. 
The summarized genetic findings are not the less 
important for presenting no surprises. 

The myth of hereditary cancer is disposed of. 
Geneticists are more and more aware in other 
fields of the fact that hereditary makeup controls 
tj'pe of constitution, in other words individual 
variations in physiologic function. Hence the 
statement in the early pages of this survey— 
“These and many other pedigrees and observa- 
tions leave little doubt as to the importance of 
hereditarily determined factors” as precursors of 
the disease, as seen in localization of growth and 
type of neoplasm. 

This may be stated in another way : Hereditarj' 
immunity, partial or complete, may be reckoned 
with, while proneness to benign and malignant 
tumors unquestionably exists. 

Cancer Soil . — ^There is evidence from many 
sources that carcinogenic agents react different!}' 
on various types of constitution. This is the 
obverse of the foregoing statement and, again, 
would be expected by those versed in physiologic 
genetics. An illuminating point may be gleaned 
here, namely, that certain types respond quickly 
to diverse kinds of irradiation. Another type 
appears to be mainly due to hormonal imbalance, 
which prepares the body for benign and/or 
malignant tumors. Fortunately, data give at least 
a rough guide as to means of differentiating 
between the various types of the disease. 

Other Diseases.— It is significant that certain 
hereditary diseases appear frequently as pre- 
cursors of neoplastic growth and malignant 
lesions. Careful obsen-ation by physicians should 
soon add many facts under this heading. Here 
the clearing house may have special importance. 
Practitioners by contributing their observations 
to the center will do much to accelerate accumula. 
tion of knowledge of practical value for their 
colleagues and humanity. 


The present opportunity for shared work with 
another organization fulfils our general aim of 
mutual worldwide activities and has given us in 
London the keenest satisfaction. We record our 
sense of gratitude to those who have turned this 
cherished dream into reality. 


PKELlMINAKY HEPOHT 

Few subjects can present such a welter of 
complications, for research worker and physidan 
alike, as that of tumors of man in relation to 
heredity. The groundwork has been covered in 
many apparently unrelated fields, and workers 
in botany, zoology, physics, chemistiy, statistics 
and genetics have accomplished an enormous 
amount in their several lines. Their obsena- 
tions, however, appear in special journals, and the 
literature is scattered and not easily available, so 
that workers in one field are unlikely to be 
acquainted with results in others; while physi- 
cians, who have the best contact with actual cases 
and who could thus contribute highly valuable 
material, are frequently out of touch with re- 
search on the genetic aspects of cancer. Even 
when a physician has been led, through his obser- 
vations on individual patients, to recognize die 
importance of hereditary factors in clinical his- 
tories, he is unable to follow them up readilP' 
particularly in the case of cancer, because of the 
obstacles in the way of understanding the biologic ; 
complex that is involved. One cannot even gues; i 
how many valuable data may be lost for these 
reasons. 


SURVEY OF CONSTITUTION IN CAXCER 

It was the aim, therefore, of the Sun’ey d 
Constitution in Cancer : first, to collect j e 
relevant data ; then, to coordinate and cross ind® 
them according to the system followed by 
Bureau of Human Heredity in its studies o. 
genetic traits, and, further, to compare t ic 
validity of and collate the results in order 
evaluate the real status of knowledge in this c 
and to examine and define areas denian i 
further exploration 


The accompanying form, devised to coier 


al! 

the fields under survey, has proved satis a . 
in handling the huge quantity of materia e* 
ined, amounting to many thousands of sep 
references. . . 

The work is by no means complete, nor m 
can it be ended while research m ,.,,1 

tinues. Nevertheless, at the stage ^ 

,t is possible to present a preliniinao' ■5“ 

:hc role of genetics in cancer resf rc^ • 

[he period between 1900 and 1941. 

s not an exhaustive enumeration 0 
jut the coordination of der-eJopments a . 





BLANK— THE CANCER PROBLEM 


303 


in the several lines of inquiry, often seemingly 
remote from genetics, from tlie point of view of 
both genetics and the practice of medicine. 


Work Sheet Used In Survey ol Constitution In Cancer 


Author: 


No. 


Title; 


Reference: 


Statistics 


Man, Animals 


Racial differences 


Plants 


Predisposition, general 
” localired 
” special types 

Cancer families 
Tmins 

Conjugal cancer 
Congenital ” 

Multiple tumors 

Cell processes 

chromosomal 

extrachromosomal 

Age, ses 

Body type, blood group 
Pigmentation 
Endocrine system 
Blood-lymph ” 
Nervous ” 
Metabolism: body 
” tumor 
Lactation 
Pregnancy 
Pertility 


Spontaneous, Induced, transplanted 
Hereditary, acquired, indeterminate 

Cancerogenlc agents 
irritants 

chemical 

mechanical 

trauma 

actinic rays 

micro-organisms 

parasites 


Occupational 

Analysis: 

positive 

negative 

indeterminate 


Developmental defects Mode of transmission 

Precancerous conditions Extrachromosomal factors 

Coexisting diseases 
Infection Generalla 

Louered resistance 

Immunity Bibliography 

Environmental factors 


The selection and arrangement of material in 
the summary were necessarily limited by this 
purpose, and failure to mention the work of any 
author does not reflect on its importance in any 
way. The same fact accounts for the small 
number of references cited here out of the exten- 
sive collection in the archives of the Bureau of 
Human Heredity. Publication of the complete 
bibliography has been prevented by war con- 
ditions, but it and the final report on the survey 
will follow as soon as drcumstances permit. In 
the meantime information about the material on 
file will be made available on request to inter- 
ested students. 


ROLE OF GENETICS IN CANCER RESEARCH 

At the beginning of the twentieth centurj’, 
/'■ research on cancer, which had hitherto been 
/. largely descriptive, entered on a wholly new 
phase, as a result of four factors: (1) the re- 

/ 


discovery of the laws of genetics ; (2) the study 
of spontaneous and transplantable tumors in ani- 
mals from the standpoint of heredity; (3) the 
study of cancerogenic agents, which opened the 
way for experimental study of induced tumors 
biologically controlled, with research on hor- 
mones an especially important section; (4) an 
increased knowledge of the biologic connection 
between irritants, and differences in individual 
reactions. How are these factors connected, and 
why is each one important for the study of the 
cancer problem? 

Evidently no proper approach to the problem 
of cancer and heredit)- could be made and of 
course no solution could be found without knowl- 
edge of the principles governing hereditary trans- 
mission in general. 

It was only in 1900 that these principles, the 
laws of genetics, tvhich tvere discovered originally 
by the monk Gregor Mendel as early as 1866, 
were rediscovered by three investigators working 
independently of each other ; Hugo de Vries, in 
Holland ; Carl Correns, in Germany, and B. 
Tschermak, in Austria. 

Since then a new branch of science has been 
developed, the importance of which cannot be 
better demonstrated than by giving facts about 
the role which genetics plays in modem cancer 
research. Indeed, the place of genetics in this 
particular field affords an e-xcellent example of 
the value and aim of the study of hereditj- in 
general; certainly no serious discussion of the 
cancer problem could be carried out were the 
subject not included. 

For the discoveiy of .several nonspecific can- 
cerogenic agents has not solved the problem; 
nor would the discovery of a’ prime causative 
agent, such as a bacillus or a virus, make every- 
thing clear. In either case the striking individual 
differences in susceptibility and immunity to 
malignant tumor growth would remain unex- 
plained, as would the connection betu’een such 
individual differences and variety or tj^pe of 
constitution. 

But constitutional types in themselves cannot 
be easily defined or explained; nor is it easy to 
answer the apparently so simple question, “Is 
hereditary transmission involved as a major 
cause in a so-called cancer family?” 

Evidence from several lines of approach may 
be consulted, of which at least five are considered 
in this rewew: statistics on cancer, histories of 
families, study of twins, experimentation on ani- 
mals and response to cancerogenic agents. 

I. STATISTICS ON CANCER 

An unusually high incidence of cancer in a 
given family, or even in a number of families 
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53.8 per cent. When both parents died at ages over 
sixty years, of disease other tlian cancer, tlie correspond- 
ing figures were 21.7 and 23.1 per cent. The female 
sibs of patients with cancer of the breast, uterus, or 
o\’aries showed a larger proportion of cancer than the 
male sibs, and the tj-pe of tumor from which the patient 
suffered was largely represented in her female sibs. 
For instance, cancer of the breast appeared in AA.7 per 
cent of the cancerous sibs of patients with cancer of the 
breast, and in but 16.5 per cent of the cancerous sibs 
of females with cancer other than of the breast. How- 
ever, no such relationship was found to exist when 
the siblings of males with cancer of the lip were con- 
sidered. 

In an extensive review of Waaler’s paper, 
Greenwood pointed out; 

Waaler’s findings are consistent with, although they 
do not prove (as Waaler rightly says), the truth of 
an hypothesis of the following tj-pe; 

(1) That some forms of cancer (e. g. lip cancer) are 
produced quite independently of any inheritable anlagen, 
and that extrinsic factors have greater, perhaps ex- 
clusive influence upon males. 

(2) Second, that the heritable factors are two in- 
dependent factors, both of which occur with a frequency 
of about 16 per cent. 

Wassink'* made a similarly thorough investi- 
gation in the Netherlands, obtaining results 
greatly like those of Waaler. One of the most 
important obsert^ations in both studies was the 
striking difference in behavior of tumors of dif- 
ferent localization. 

The existence of a pronounced hereditaiy ten- 
dency to mammary cancer has also been demon- 
strated by the Russian investigator Martynova,® 
who, in an elaborate study of 201 family his- 
tories, found that cancer of the breast is not only 
more frequent in all female relatives of patients 
suffering from mammary cancer but eighteen 
times as frequent in the mothers of patients with 
cancer of the breast as in mothers of similar age 
among the control population. 

The complexity of the problem can be easily 
realized from these quotations, although they 
convey but a weak impression of the vast extent 
of the labors of investigators in this field. One 
of the most significant conclusions emerging from 
these admirable studies is that cancer is not a 
unit disease, because tumor growths of different 
sites and types behave genetically in different 
ways. 

This fact emphasizes clearly the necessity for 
recording and investigating data on the incidence 
of cancer in man separately for each tissue and 
organ. 

4. Waaler, = abstracted. Cancer Rev. 7:464-470, 1932. 

5. Wassink, W. F. ; Cancer et heredite, Genetica 
17:103-144, 1935. 

6. Martv-noTO, R. P.: Studies in the Genetics of 
Human Xcoplasms: Cancer of the Breast, Based upon 
201 Family Histories, Am. J. Cancer 29:530-540, 1937. 


II. FAMILIES WITH CANCER 

From time to time in medical literature fami- 
lies are described who show not only an ex- 
tremely high incidence of cancer among their 
members but a similar and sometimes unusually 
early onset of the disease and localization in the 
same or homologous organs. One well known 
and much cited pedigree, that of “family G.,” 
was first reported by Warthin' in 1913, who 
presented a further stud}' twelve years later.® 
In 1936, Hauser and W'^eller ° brought the record 
of Warthin’s “cancer famity” up to date and gave 
the following figures with regard to the incidence 
and the site of tumors in this history: Up to 
1936 there have been observed “43 primar}' car- 
cinomas in 41 individuals from a total population 
of 305. Since only 174 have attained the age of 
twenty-five years, this gives the high cancer 
incidence of not less than 23.6 per cent in those 
reaching that age. 

But Hauser and Weller rightly found the 
anatomic location of the primarj' lesions even 
more significant than the high incidence of cancer 
in tliis family, with 26 of the 43 carcinomas 
having occurred in the gastrointestinal tract and 
15 in the endometrium. Of the carcinomas, 20 
occurred in males, all of them in the gastrointes- 
tinal tract. Since not a single example of cancer 
in other organs occurred among these persons, 
pure chance cannot account for this tmique dis- 
tribution. 

Interest in the study of such family histories 
far antedates the modem science of genetics. 
Long before the discover}' of Mendel’s laws, the 
attention of la}'men and physicians was drawn to 
the occasional high incidence of cancer, especially 
w'hen it concerned a famous family, like that of 
Napoleon Bonaparte, who died of cancer of the 
stomach, while three sisters, one brother, his 
father and his grandfather are all supposed to 
have died from gastric carcinoma. The pedigree, 
as published recently by Sokoloff,^® may be men- 
tioned because of its historical interest. 

In 1856, two famous physicians, Broca and 
his father-in-law, Lugol, recorded information 
on a family (probably their own) which included 
three medical men. Wolff published their 

7. Warthin, A. S. : Heredity with Reference to 
Carcinoma, Arch. Int. Med. 12:546-555 (Nov.) 1913. 

8. Warthin, A. S.: The Further Study of a Cancer 
Family, J. Cancer Research 9:279-286, 1^5. 

9. Hauser, I. J., and Weller, C. V.: N Further 
Report on the Cancer Familj" of Warthin, Am. J. 
Cancer 27:434-449, 1936. 

10. Sokoloff, B.: Predisposition to Cancer in the 
Bonaparte Familj', Am. J. Surg. 40:673-678, 1938. 

11. Wolff, J. : Die Lehre von der Krebskrankheit, 
Jena, G. Fischer, 1907, vol. 1, p. 363 (cites report on 
family by Broca and Lugol in 1856). 
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figures in 1907, and again here is evidence of 
specific organ susceptibility since among the 
total of 16 cases of cancer 10 were instances 
of cancer of the breast and 4 of cancer of the 
liver. 

A more recent example, reported in 1932 by 
Finney was the family in which 8 members— a 
mother, 4 daughters and 3 nieces— had all been 
operated on for cancer at the Mayo Clinic. All 
but 1 of these patients had cancer of the breast ; 
3 of the daughters had a second cancer in the 
other breast, and 1 of these 3 later had cancer 
of the stomach. 

More than a hundred such families have been 
reported in medical literature. The record most 
important for this study is that of a type of tumor 
so rare that the probability of its chance occur- 
rence more than once within the same family is 
w.cremely small. For example, Macklin ” noted 
that among the 60 cases of retinal angioma (the 
total recorded up to 1930) 6 cases were in one 
family and there were two families with 3 cases 
each. 

These and many otlier pedigrees and observa- 
tions of the kind leave little doubt as to the 
importance of hereditarily determined factors in 
formation of tumors, especially in the localization 
of certain forms. 


III. THE STUDY OF TWINS 


The same conclusions about the hereditary 
factors in the genesis of cancer follow the now 
classic method of studies and obsen^ations on 
twins. In 1940, von Verschuer and Kober^* 
sun'eyed the material so far published on the 
incidence of cancer among twins, giving data 
for 48 pairs of identical and 61 pairs of fraternal 
twins in which tumors occurred in 1 or both 
partners, taking into account localization of the 
disease in each case. Because the authors were 
^ssatisfied with the way in which the material 
had been assembled, expressing the opinion that 
it could not yield conclusive statistical evidence, 
on analysis, since it was made up largely of 
selected cases or series of cases, they added a 
preliminar)' report on their own unselected series 
of 23 pairs of identical and 56 pairs of fraternal 
twins. 

From their analysis of this extended series 
(ISS pairs in all) von Verscliuer and Kober 


12. Finney, W. P.: -A. Cancer Family, Proc Staff 
Meet, Mayo Clin. 7:383-384, 1932. 

13 . Macklin. M. T.: Heredity in &ncer and Its 
Value as an .Aid in Early Diagnosis, Edinburgh M. J. 

42:49-67, 1935. „ r^• i- 

14. von Verschuer, 0., and Koter, E.: Die Frage 
der erbliclien Disposition zum Krebs. Ztschr. f. Krebs- 
forsch. 50:5-14, 1940. 


decided that so far there was no proof of the 
existence of a general hereditary predisposition 
to cancer, although they confirmed earlier find- 
ings of definite hereditary factors with respect 
to the localization of the disease. 

Similar conclusions had been reached by Kranz 
in 1932 from his analysis of 22 cases and b)- 
Verslu 3 's in 1934 from his 27 cases of tumor 
in twins. 

The factor for localization is especially prom- 
inent in cases of cancer of the stomach, in which, 
as von Verschuer and Kober pointed out, the 
behavior of the disease differs in identical and 
nonidentical twins, while no significant differ- 
ences were observed in the behavior of mamman' 
cancer in identical as compared with fraternal 
twins. 

The number of cases of cancer in twins which 
has been investigated is still far too small to yield 
conclusive evidence; indeed, this is only the 
beginning, and a considerable amount of material 
must be gathered and studied before statistically 
valid results can be obtained in this important 
and promising field of research. 


IV. EXPERIMENTS ON ANIMALS 

While the carefully devised methods of human 
genetics, as used in the study of data on popula- 
tion and family histories or in observations on 
twins, may help to arrive at some conclusions 
about the problem of hereditary factors in cancer, 
they cannot solve it because of difficulties m- 
herent in the nature of the subject matter. To 
clarify certain fundamental issues experimenta- 
tion on animals must be employed, whereby » 
is possible to survey rapidly a number of 
tions of individuals, watched under control! 
conditions and bred appropriately. 

Work in this field started with observations 
on and experiments with spontaneous and vans^ 
planted tumors in rodents, especially mice. 
among the many workers with whose names n: 
line of research is identified, the following or 
mentioned, according to the approximate 
in which their results were presented; Jens ■ 
Borrell, Ehrlich, Apolant, Bashford, Jliirm - 
Haaland, Loeb, Cramer, Murphy, ' 

Little, Strong, Bittner, Lynch and Dobrovo . • J 
Zavadskaya. . 

A. The Mode oj rraHmiwmn.— Four imp 
problems were met by those undertaking a - 
of the behavior of tumors in animals, am 
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literature has centered mainly about the questions 
of whether there is or is not: (1) a species 
difference in susceptibilitj' or refractoriness to 
formation of tumor; (2) an inheritable general 
predisposition or refractoriness to formation of 
tumor; (3) an inheritable proneness to specific 
t^-pes of tumor or to specific localization of the 
disease. And if these queries are to be answered 
in the affirmative, there remains a fourth ques- 
tion: What is the mode of transmission of the 
hereditary traits involved, expressed in mendelian 
terms ? 

Various methods have been developed by 
different investigators, according to their ideas 
of how these questions might best be answered. 
The amount of work accomplished in this line 
is enormous, defying a short survey. But in 
spite of widely different opinions about the 
proper procedure, certain highly important ob- 
serr^ations have been verified and finally estab-r 
fished as facts by the brilliant and tireless work 
of many investigators, and there is now general 
agreement on the answers to the first three 
questions : 

1. Species difference: Cancer is a disease 
affecting all species of vertebrates, but different 
species behave differently in general suscepti- 
bility to formation of tumor as well as in pre- 
disposition to specific types of tumor and to 
specific localization. 

2. General predisposition: There is likewise 
an imdoubtedly different behavior in general 
susceptibility or refractoriness to formation of 
tumor among mice of genetically different strains. 

3. Localization ; Further, there are inheritable 
factors for specific types and specific localization 
of tumors. Such genetically determined differ- 
ences are especially distinct in susceptibility or 
refractoriness to mammary cancer in mice, which 
is the most thoroughly investigated forrri of the 
disease. 

Cancer of the breast, for example, has been 
found to occur spontaneously in a large per- 
centage and can be developed by appropriate 
breeding methods in over 90 per cent of the mice 
of certain strains, known as high cancer strains, 
while in other strains it hardly occurs at all and 
cannot be induced artificially, so that the figure 
for mammary cancer remains practically zero 
in the low cancer strains. 

By appropriate crossing of high and low cancer 
strains, the percentage of mammary cancer in the 
progeny can be varied almost at will. 

4. Mendelian mechanism: Although these im- 
portant basic facts have been established to the 
general satisfaction of the investigators, there is’ 
still much divergence of opinion as to the men- 


deliait mechanism that is involved in the trans- 
mission of the traits. 

The question as to rvhether susceptibility and 
refractoriness to formation of tumors are depen- 
dent on multiple factors or whether they are unit 
characters and, furthermore, whether they are 
dominant or recessive has precipitated a long 
controversy in genetic literature; the discussion 
has been heated at times. 

One of the prominent workers in the field, 
Slye,^' after many years of observation on the 
genetic behavior of cancer of the breast in 
mice, involving many generations and many 
thousands of individual records and autopsies, 
arrived at two conclusions: First, the genetic 
difference between susceptibility and insuscepti- 
bility to cancer involves one gene; that is, they 
are unit characters; second, in the stock of her 
laboratory', susceptibility to cancer behaves like 
a recessive; while insusceptibility behaves like a 
dominant character. 

Little and other investigators have, rrith 
apparently good reason, contradicted Slye’s con- 
clusions. In the course of the discussion, Bern- 
stein compared her findings with the protocols of 
the experiments performed by Loeb and Lathrop, 
and in his statistical analysis he was able to 
reconcile seemingly contradictory observations in 
the two investigations, purely on the basis of 
statistical reasons. 

Bernstein 'finally reported in 1930 that he 
was inclined to assume that Slye’s viewpoint was 
correct as to the recessive character of suscepti- 
bility to mammary cancer in mice. 

But with much evidence amassed in the years 
immediately following Bernstein’s analysis, it 
now appears obvious that the mode by which 
mammary cancer is transmitted is not nearly so 
simple as that. 

B. Extrachroimsmml Factors and the Milk 
Factor . — Even yet it remains to be determined 
whether transmission follows strictly mendelian 
laws, since recent observations by Little and 
other members of the staff of the Roscoe B. 
Jackson Memorial Laboratory and indepen- 

17. Slye, Ivt. ; Studies in the Incidence and In- 
heritability of Spontaneous Tumors in Mice (a series of 
reports, the first of which appeared in Ztschr. f. Krebs- 
forsch. 13:500-504, 1913, and the next in J. if. 
Research 30:281-298, 1914, where the series was con- 
tinued for some years, after which it was continued 
in the Journal of Cancer Research). 

18. Little, C. C. : Evidence that Cancer Is Rot a 
Simple Mendelian Recessive, J. Cancer Research 12: 
30-46, 1928. 

19. Bernstein, F. ; Ueber die Erblichkeit und Natur 
des Krebses, Med. Klin. 26:1583-1587 and 1621-1625, 
1930. 

20. Little, C. C. : The Existence of Xon-Chromosomal 
Influence in the Incidence of Mammary Tumors in 
Mice, Science 78:465-466, 1933. 
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dently by Kortcweg-^ in Amsterdam have 
demonstrated that development of cancer of tlie 
breast in mice may depend largely on cj'toplasmic 
or extrachromosomal factors. 

In addition, it was shown by Little and 
Bittner" and subsequently confirmed by other 
investigators that the influences of foster nursing, 
the so-called milk factor, are also operative. 
]\fice nursed by mothers of a high cancer strain 
show a significantly higher incidence of mam- 
mary cancer than litters nursed b}' mothers of 
a low cancer strain, and ^fice versa ; while nursing 
has little or no bearing on the de\'elopment of 
primary pulmonary carcinoma. 

These are obviously most important findings, 
the implications of which in the development of 
cancer are now under thorough investigation. 

However, with these questions still unsettled, 
-yen in experimentation on animals, it is ob- 
viously too early to try to make definite state- 
ments about the mode of transmission that may 
be involved, that is, whether through unit char- 
acters, dominant or recessive, or through cyto- 
plasmic influences or to try to relate these 
findings, translated into mendelian terms, to the 
far more difficult problem of cancer in a human 
being. 

But, one may ask, what practical value results 
from such genetical work with animals? Can it 
show anything tangible, increasing understanding 
of human cancer? 

The answer is that work in animal genetics 
has shown with some approximation to certainty 
that heredity does play a part in certain forms 
of. the disease and further that the hereditary 
factors are not of equal significance and that they 
differ according to the type and site of the tumor. 
These facts mean that cancer cannot be regarded 
as an entity in its genetic aspects, a definite if 
negative conclusion, which will be useful in 
guiding further inquiry. Again, it has been 
learned, in part through experimentation on 
animals, that hereditary factors must not be given 
undue weight or regarded as the sole conditioning 
elements in growth of cancer but that other 
influences have a part. 


V. CANCEROGENIC AGENTS 


By a fortunate coincidence, just about the time 
k-nowledge in the genetic field of cancer research 


Korteweg, R.: Chromosomale invioeden op den 
TToei en e-xtra-'chromosomale invioeden op het onstaan 
’an kanker bij de muis, Nederl. tijdschr. v. gcncesfc. 
79-14S2-1490, 1935. 

-^ Bittner J. J., and Little, C. C.: The Trans- 
mission of Breast and Lung Cancer in Mice J. Hcrcd. 
2S-117-121 1937. Bittner, J. J-: Relation of Nursing 
fo 'the ExTrach-moso^a^^ Breast Cancer in 
Mice, Am, J. Cancer 35.yu-y/, 


had been enormously widened, important devel- 
opments in apparently unrelated fields made 
possible an increasingly successful study on the 
relation between externa! and constitutional 
factors in the growth of tumors. About thirty 
years ago several independent investigators found 
that cancer could be induced in the tissues of 
animals by application of v'arious agents, in- 
cluding certain parasites, viruses and chemical 
compounds. 

A. Parasites . — In 1913, Fibiger in Copen- 
hagen stated that cancer of the forestomach of 
the rat could be induced by infection with the 
parasite Gongly'onema neoplasticmn, 

B. Virus . — Rous in 191 1 first described a 
transplantable sarcoma in a chicken, produced by 
the injection of a cell-free extract, supposedly a 
virus, into a normal fowl ; after this much work 
with viruses rvas done, by Rous, Gye and others. 

/ The observations of Fibiger and Rous offer ^ 
many important leads in search for a possible 
prime causative agent in formation of cancer. 
But it has not yet been demonstrated con- 
vincingly that either a parasite or a virus is 
such a prime agent, whether in rodents or in man. 
while in both organisms cancer may be produced 
more readily by the different means of chemical 
compounds. 

C. Chemical Compounds . — It has long been 

obsen’ed that some substances in soot and tar 
must have cancerogenic properties; so-called 
occupational cancers, such as “chimney sweep 
cancer and cancer of the skin among worker 
coming in contact with tar, especially tha 
originating from gas works, rvere w-eli knou® 
and often described in medical literature of t le 
last century. . . 

The possibility of inducing cancer by chemicai 
means was first demonstrated in jt, 

Japanese workers, Yamagawa and Ichikawa, 
who found that they could do this by con m 
ously painting the skin on rabbits 
whereas Tsutsul in 1918 succeeded m o a 
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ing similar results in mice. Shortly' thereafter, 
Bloch and Dreyfuss, in Switzerland, were able 
to determine that this cancerogenic action was 
due to neutral, nitrogen-free substances with a 
high boiling point."' 

The next most outstanding event occurred 
when the spectrographic observations of Hieger 
and Mayneord led a group of British workers 
to the discovery of a series of pure hydrocarbons 
with strong cancerogenic properties."® A char- 
acteristic common to these compounds is a 
phenantlirene group of benzene rings, similar to 
the substances known as sterols, which occur in 
normal metabolism of both plants and animals. 

A further striking observation was made when, 
largely through the work of Doisy and co- 
workers and of Butenandt,®® the chemical con- 
stitution of the estrogenic substances in the urine 
of pregnant women rvas shown to be like that 
of the most active cancerogenic compound : 
1, 2, 5, 6-dibenzanthracene.®^ 

The importance of these discoveries, wlrich 
followed each other in rapid succession, can 
hardly be overestimated, for with them it was 
possible to induce tumors in animals by means 
of chemical agents, the exact chemical structure 
of which was known and the cancerogenic prop- 
erties of which could be controlled. Knowledge 
of these substances enables one to understand 
how cancer may develop locally, as, for example, 
in the skin when it is brought into close contact 
with them for a long enough time. Moreover, 

27. Bloch, B., and Dreyfuss, W. : Ueber die experi- 
mentelle Erzeugung von Carcinomen mit Lymphdrusen- 
und Lungenmetastasen durch Teerbestandteile, Schweiz, 
med. Wchnschr. 2:1033-1037, 1921. 

28. Kennaway, E. L.; The Formation of a Cancer 
Producing Substance from Isoprene (2-Methyl-Buta- 
diene), J. Path. & Bact. 27:233-238, 1924. Cook, J. 
W. ; Hieger, I. ; Kennaway, E. L., and klayneord, 
W. V.: The Production of Cancer by Pure Hydro- 
carbons: I., Proc. Roy. Soc., London, s. B 111:455-484, 
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29:219-259, 1937. Cook, J. W., and Kennaway, E. L. : 
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the close chemical relationship Itetween these 
substances and certain physiologic products of the 
body gives a clue to the understanding of how, 
under certain abnormal conditions, a deranged 
metabolism or the endocrine system maj' pla}" a 
part in the development of cancer in organs 
remote from any external irritation, by providing 
tvhat Cramer called a favorable “internal can- 
cerogenic environment.” 

VI. IXTERKAL CANCEROGENIC ENVIRONMENT 
IN EXPERIMENTAL ANIMALS 

A. Hormones . — A relation between the endo- 
crine system and some forms of tumor growth 
has been recognized since 1916, w'hen Loeb and 
Lathrop made their classic observations on the 
influence of oophorectomy on the incidence and 
age at onset of mammarj' carcinoma in mice. 
However, while this discoverj' long antedated 
those just enumerated in the field of chemistr}", 
the latter have enormousl}' enlarged the under- 
standing of the wiiole matter. 

Investigations by Loeb and his co-workers and 
Cramer, Andervont, Lacassagne and others have 
brought to light a mass of facts -which definitely 
shows the importance of the endocrine system 
and especially of estrogens in the development 
of mammary cancer. Thus a few years ago, 
Lacassagne,®® in his experiments in Paris, was 
able not only to increase the incidence of mam- 
mary cancer in female mice by means of long- 
continued injections of estrogen but to show that 
cancer of the breast can be made to develop 
under the conditions of his experiment in 100 
per cent of male mice in which mammary cancer 
normally did not appear spontaneously. 

But here again the most striking differences in 
reaction could not be explained without the 
knowledge gained by research in the genetic field. 
Lacassagne, working with various inbred strains 
of mice of known genetic susceptibility or re- 
fractoriness to cancer, achieved results which 
varied consistently with the strain, in respect 
both to the degree to which mammary cancer 
might be induced by injections of estrogen and 
to the age at which it was produced. His find- 
ings may be summarized from Cramer’s report 

32. Lathrop, A. E. C., and Loeb, L. : Further In- 
vestigations on the Origin of Tumors in lilice: HI. 
On the Part Played by Internal Secretion in the 
Spontaneous Development, of Tumors, J. Cancer Re- 
search 1:1-19, 1916. Loeb, L. : Further Investigations 
on the Origin of Tumors in Mice: VI. Internal Secre- 
tion as a Factor in the Origin of Tumors, J. M. 
Research 40:477-496, 1919. 

33. Lacassagne, A.: Influence d’un facteur familial 
dans la production, par la folliculine, de cancers 
mammaires chez la souris male, CompL rend. Soc, de 
biol. 114:427-429, 1933.' 
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on etiolog}' of cancer of the mamma, as follows : 

1. Cancer of the breast in inbred strains of 
mice with a high spontaneous incidence of mam- 
mary cancer (72 per cent) could be developed 
in all male and female mice by treatments with 
estrogen, with tumors appearing at an early age 
(4 to 10 months). 

2. In a strain with a low percentage (2 per 
cent) of spontaneous mammary cancer in female 
mice, mammary cancer appeared after applica- 
tions of estrogen to both males and females, but 
only at a late age (9 to 18 months). 

3. In a strain in which cancer of the breast 
did not appear spontaneously in many genera- 
tions of females, mammary cancer oould not be 
induced in either sex, even if the mice received 
injections of large quantities of estrogen con- 
tinuously from birth to maturity. 

The bearing which genetically determined 
factors have on the development and the age at 
onset of mammary cancer can hardly be demon- 
strated more convincingly. Lacassagne suggested 
that the hereditary factor consists of an unequal 
response of the mamma to the same quantity of 
hormone. But what is the nature of the heredi- 
tary factors which determine such striking differ- 
ences in the response of the mamma to estrogen ? 

B. Endocrine Abnormalities . — Recent obser- 
vations may bring nearer an answer to this ques- 
tion. Cramer and Horning have demonstrated 
that in the RIII strain of mice a high incidence 
of spontaneous mammary cancer is always asso- 
ciated with a visible pathologic process, known 
as “brown degeneration,” in certain parts of the 
adrenals, which precedes the onset of mammary 
cancer. This process seems to be specific for this 
high cancer strain and has never been seen in the 
adrenals of mice of the ordinary mixed strain, 
more than 1,000 of which were examined by the 
investigators during fifteen years. 

Cramer and Horning stated the belief that they 
have evidence that this pathologic condition may 
be related to the breakdown of a restraining 
mechanism which normally antagonizes the car- 
cinogenic action of estrogen on the mamma. A 
dose relation between the action of estrogen, the 
adrenal glands and the specific susceptibility of 


34. Cramer, W.: On Aetiologj- of Cancer of the 
Mamma in the Mouse and in Man, Am. J. Cancer 30: 
318-331, 1937. 

35. Cramer, W., and Horning, E. S.: Adrenal 
Qianges Associated with Oestrin Administration and 
Mammary Cancer, J. Path. & Bact. 44:633-642, 1937. 
On the Association Between Brorvn Degeneration of 
the Adrenals and the Incidence of klammarj' Cancer 
in Inbred Strains of Mice, .Am. J. Cancer 37:343-354, 
1939- Hormonal Relationship Between the 0\'ary and 
the Adrenal Gland and Its Significance in the Aetiology- 
S Mammn- Cancer, Lancet 1:192-197. 1939. 


the high cancer RIII strain to estrogenic actioi 
seems to be proved by the the following fact : 

If mice of the RIII strain in which “browi 
degeneration” sets in spontaneously are treatei 
with estrogen, the adrenals of these mice undergo 
a much quicker and more extensive process ol 
“brown degeneration” than the adrenals of mict 
with a low incidence of cancer. 


VII. INHERITED LOCALIZATION FACTOR 
IN MAN 


The implication of the findings of Cramer and 
Horning for the experiments of Lacassagne, and 
most probabjy for the whole problem of mam- 
mary cancer, is clear. In addition they In'nf at 
the possibility that at least the localization factor 
in certain cases of tumor formation may k ex- 
plained by abnormal endocrine conditions. These 
factors may be inherited independently of gem 
eral susceptibility to formation of tumor, as Bern- 
stein pointed out in the investigations referred 
to earlier.^" 


A. Endocrine Traits . — Bernstein explained 
that from the protocols of experiments on ani- 
mals used in his analysis, the problem of whether 
localization of cancer is determined by factors 
dependent on general susceptibility was not 
solved. He expressed the opinion that the factors 
conditioning localization were not dependent on 
general susceptibility. 


According to Cramer and Horning’s obsena- 
tions, a localization factor in mice may be ioui> 
in an inherited abnormal endocrine trait and mo: 
likely in other inborn conditions and the stu }' 
of these conditions is of the greatest importance 
to the question of cancer in human beings. 

My own investigations, conducted at the fie 
netics Laboratory of Ohio State Universit) 
cooperation with the Columbus Cancer C n" 
and the University General Hospital, po’^t > 
this direction. For example, there is some reaso 
to believe that certain abnormalities in the 's ^ 
range of the menstrual cycle may give a c 
to better understanding of why mamraarj ca 


runs in some families. 

A positive relationship between delayed njc^^ 
pause and carcinoma of the breast and of f c - 
of the uterus has already been suggested > s 
authors. Thus, in 1937 OIch,’» after investiga'®- 
the age at menopause among women su 
from mammary cancer, reported his cone 
that the number of patients in this gro p 
continued to menstruate after the age o 
nearly five times as high as might be expe 


- - - . -If 
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I have checked Olch’s figures by comparing 
them with the recorded ages at menopause among 
two other groups of women : first, those suffering 
with cancer of other sites than the breast or 
genital tissues and, second, patients treated in a 
general hospital for definitel}" noncancerous con- 
dition. Although, according to the findings of 
this investigation,^' the differences between can- 
cerous and noncancerous conditions with respect 
to age at menopause are not nearl}' so great as 
Olch assumes, they are sufficient to desen'e more 
thorough investigation. But in my opinion one 
must take into consideration not onl}' the age at 
menopause but the age at onset of menstruation 
as well, in order to determine the length of time 
the tissues have been subjected to estrogenic 
action. This approach would seem the more 
logical in view of the fact that (in temperate 
climates at least) the earlier tlie age at pubertj- 
the later the age at menopause; the reverse also 
holds, that the later the onset the earlier the 
cessation of menstruation. 

Consequently, wide variations in the range of 
the cycle are bound to occur, so that it covers a 
relatively long period in the life of some women 
and a relatively short span in others. With our 
expanding knowledge of estrogenic action it 
seems worth while to study these variations more 
closely, particular!}' as there seems to be definite 
support for the belief that the range of the 
menstrual cycle is hereditarily determined, as 
suggested by many experienced physicians and 
by some geneticists. 

Aside from the admittedly great influence of 
environmental factors, there is strong evidence to 
support the view that at least the time of onset 
' . of menstruation is hereditar}'. Comparing mono- 
zygotic and dizygotic twins, Petri found an 
' average difference of only two and eight-tenths 
' months in the time of onset of menstruation in 
identical twins, but as much as twelve months 
• in fraternal twins. Without going into further 
'' details or anticipating the results of my own 
investigations, it may be said that the assump- 
tion is justified that hereditary factors are optera- 
/, • tive in determining the range of the menstrual 
cycle. 

The question concerned here is whether or not 
. there is an unusually high incidence of cancer 
of the breast in the female members of families 
in whom earl}' onset and late ending of the cycle 
■■yl occur or, in other words, in whom unduly pro- 
■'/ longed estrogenic activity may create a "favor- 
able cancerogenic internal enruronment.” 

, 

/" 37. Blank, F. : Late Menopause and Cancer oi the 

:'y Breast, Ohio J. Sc. 44;51-S6, 1944. 

38. Petri, E. : Untersuchungen zur Erbbedingtheit 
der Mcnarche, Ztschr. f. Morphol. u. .'\nthropol. 33: 
43-48, 1934. 


Cramer, in one of his recent brilliant papers 
on mammary cancer,'® remarked that the exis- 
tence of an inherited internal cancerogenic 
environment was of the greatest importance for 
tlie genesis of mammary cancer in man. And, 
pointing out that “there are definite indications 
that this internal carcinogenic environment may 
be related to endocrine abnormalities,” he urged 
that investigations be made on man in this impor- 
tant matter. Regrettably, his advice has not yet 
been met with the response it deserves, for here 
is a wide open field for much needed research. 

B. Inherited Preeancerous Conditions. — Be- 
sides endocrine disturbances there are other con- 
ditions favoring the development of an internal 
cancerogenic environment, which further are 
known in many instances to have a genetic back- 
ground. For example, von A'erschuer and 
Kober found evidence in their material about 
twins of a relation between the familial ty'pe of 
achlorhydria and the incidence of gastric cancer, 
which others noted in a study of family histories. 

The true nature of some of the so-called pre- 
cancerous conditions is not known, though their 
hereditar}’ character is beyond doubt; for ex- 
ample, neurofibromatosis and tuberous sclerosis, 
or epiloia, appear as family traits and lead fre- 
quently to formation of cancer. Intestinal 
pol}'posis has been established, notably through 
the work of Lockhart-Mummeiy,^® Dukes and 
Jungling,^® as a frequent basis for the develop- 
ment of malignant gror\-ths in members of 
families affected by this condition. 

Xeroderma pigmentosum offers an example of 
the role heredity plays in interaction with purely 
external factors. As is known, this condition, 
which is transmitted as an incomplete sex-linked 
recessive, invariably leads to formation of cancer 
in the skin of all the members of a family who 
have inherited the disease. There is reason to 
believe that xeroderma pigmentosum is connected 
with an inherited abnormality' in metabolism, 
leading to development of photosensitive sub- 
stances in the body similar to those found in 
hematoporphyrinuria. 

C. Inherited Metabolic Abnormalities . — 
According to Joannovics,^^ it was noted by 

39. Cramer, W. : On Aetiolog}' of Cancer of the 
Mamma in the Mouse and in Man, Am. J. Cancer 30: 
318-331, 1937. 

40. Lockhart-ilummery, J. P. : Cancer and Heredity, 
Lancet 1:427-429, 1925. 

41. Dukes, C.: The Hereditary Factor in Polyposis 
Intestini, or ilultiple Adenomata, Cancer Rev. 5:241- 
256, 1930. 

42. Jungling, O. : Polyposis intestini; Hereditare 
Verhaltnisse und Beziehungen zum Carcinom, Beitr. z. 
klin. CWr. 143:476-483, 1928. 

43. JoannoHcs, G. ; Experimentelle Studien zur 
Gcschwulstdisposition, Munchen. med. Wchnschr. 63: 
575-576, 1916. 
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Kosanowics that hematoporphyrinuria was pres- 
ent in 14 cases of malignant tumor in regions 
subjected to the action of sun rays, although it 
was absent in cases of carcinoma in which the 
growth was in regions not so subjected. More- 
over, Fischer-Wasels stated that the condition 
in such cases was due to a constitutional anomaly 
caused by the reaction to light. And, in his paper 
on the influence of photosensitizing substances, 
Buengler^" expressed agreement with Fischer- 
Wasels that the known hypersensitivity of the 
skin in xeroderma pigmentosum can therefore be 
regarded as simply a more severe degree of the 
same constitutional abnormality. 

RofFo observed an increase of cholesterol 
content in areas of the skin subjected to actinic 
rays, coinciding with the development of cutane- 
ous cancer. Further research is needed to deter- 
ine whether this is a reaction normally 
ccurring under the influence of actinic rays or 
whether it reflects a constitutional tendency to 
some anomaly in cholesterol metabolism. 


from skin cancer than the whites, among whom 
cancer of the face, neck and hands is especially 
common in agricultural laborers.” Findlay re- 
ferred also to the work of Corlett (1915) and 
McCoy (1920), who considered pigmentation of 
importance in the genesis of cancer of the skin. 
In McCoy’s series of cases, the distribution of 
cancer of the face, neck and hands differed 
according to the type of pigmentation, as follows; 
62 per cent in blondes; 31 per cent in cMlaks 
(those with dark hair but with little cutaneous 
pigmentation), and 7 per cent among dark- 
skinned persons. 

Findlay further quoted from Molesworth's 
study in Australia (1927) : 

“. . . rodent ulcer and epithelioma both develop 
in relation to pre-existing keratosis, more espscialiy 
when the skin is poorly pigmented. Since those of 
Scottish and Irish descent have as a rule fair skins, 
the incidence of skin cancer of the face, hands and neck 
is far greater in these races than among the general 
population, while among Italians, on the other hand, 
skin cancer is very rarely seen.” 


VIII. RACIAL DIFFERENCES IN INCIDENCE 
OF CANCER 


Differences among various racial groups in the 
incidence of certain forms of cancer have been 
reported by a number of obsen'ers, notably in 
connection with the distribution of cancer of the 
skin and tumors of the stomach and the liver. 

A. Cancer of the Skin. — Roffo,^’’'in further 
studies of the role of actinic rays in the develop- 
ment of cancer of the skin, pointed out certain 
differences in reaction which are definitely con- 
stitutional or racial. He noted that in general 
sufferers from epithelioma have white, extreriiely 
photosensitive skins, while he has never found a 
single instance of this condition among Negroes 
or mulattos or in the native population of such 
countries as Argentina, though he has examined 
large numbers of cases. 

Findlay,^® in an important paper on ultraviolet 
rays and cancer of the skin, made a similar com- 
ment eight years before Roffo and cited Hyde's 
findings in an American study in 1906 to the 
effect that “the colored races suffer much less 
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46 Roffo A. H. : Insorgenza di turnon maligm da 
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47 Roffo A. H.; Role of Ultraviolet Rays in the 
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48. Findlay, G. hf.: Ultraviolet Light m Skm Cancer, 
Lancet 2:1070-1073, 1928. 


B. Cancer of Internal Organs. — ^Although ; 
these conditions undoubtedly point to some 
genetical influences, it is also evident that en- 
vironmental factors — ^such as climate, nutrition, 
occupation or clothing — are important and may 
indeed largely account for the differences in site 
incidence, not alone in cancer of the skin but m 
that of internal organs. 

Clearly, only the most discriminating inves- . 
tigation into all the possible factors, internal and j 
external, can be of value in discovering what are ; 
the purely racial influences in the differential j 
incidence of tumor growth in various gopuh- j 
tions. Such research has already led to impor- j 
tant results and the assembly of a vast amount 
of comparative data from all parts of the won • 

I can only mention in passing the now classK | 
statistical inquiries of Hoffmann, notably those j 
among the Indians of North and South Amena 
and the investigations conducted by Niceforo an 
Pittard,*® under the auspices of the Section on 
Hygiene of the League of Nations. The nios 
fruitful studies of race and cancer are those ma t 
in the Far East, with its _ peculiarly lavorau 
conditions for this kind of inquiry. 

In 1935, Bonne ““ reported on certain out- 
standing differences in the site .j 

cancer as it affected native Malay as comp 
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witli Chinese populations in Java which con- 
firmed similar obsen^ations made in 1923 by 
Snijders and Straub about Malay and Chinese' 
laborers in the island of Sumatra. 

Bonne found that there is a nearl}- total 
absence of gastric cancer among tlie native Malay 
population of Java, associated with a similar 
scarcity of gastric ulcer, though the Chinese in 
Java and in the- tropical parts of the Far East 
generally have the usual amount of gastric car- 
cinoma and gastric ulcer. It is impossible at 
present. Bonne explained, to say whether the 
prevalence or scarcity of gastric carcinoma de- 
pends on genetic factors or on external factors 
of irritation or on both of these. Without raising 
the question of the nature of the relationship 
between gastric ulcer and gastric cancer, the 
peculiar behavior of these two conditions among 
the native populations of Java and Sumatra sug- 
gests that both may be related to a basic factor 
of etiologic importance. This may prove to be 
either an inborn racial character or something 
in the living habits of the Mala 3 'S, for example 
their food. All that can now be said, Bonne 
went on to state, is that rarity of gastric car- 
cinoma appears to be a special characteristic of 
the nearly 40,000,000 native inhabitants of Java, 
a fact well worthy of further close study. 

Primary liver cell cancer, a form rare in 
Europe, is of frequent occurrence in the Far 
East, usually developing in a cirrhotic liver of 
the Laennec type. This was noted by Bonne in 
Java and by Snijders and Straub in Sumatra; 
there are other reports on a similar prevalence 
of cancer of the liver in certain populations of 
Africa, including the Bantus and the natives of 
Cameroon and Nigeria as well as the natives 
of Northern India. It may not therefore be 
' astonishing to learn that there exists a high 
frequency of primary liver cell cancer in Japan 
as well. But, in sharp contrast to the low inci- 
• dence of gastric ulcer and cancer in the Malays, 
- there is among the Japanese, particularly among 
males, an extremely high incidence of cancer of 
;■ the stomach, so that cancer of the liver and of the 
.. stomach are together responsible for 75 per cent 
. of the total cancer mortality in Japanese men. 

In Japanese women cancer of the stomach and 
^ liver are less frequent, but still represent 48 per 
• cent of the total cancer mortality. 

Cramer, in 1937, referring to these facts in his 
paper on "The Importance of Statistical Inves- 
' tigations in the Campaign Against Cancer," ^ 
; pointed to another striking phenomenon in the 
y. statistics on cancer of Japan, namely, the excep- 

SI. Snijders, E. P., and Straub, Ivf. : Contributions 
to the Cancer Problem in the Tropics, Tr. Cong. Far 
i East A. Trop. Med. (1923) 5:779-805, 1924. 


tionally high incidence of cancer of the uterine 
cert'ix, which accounts for 32 per cent of cancer 
mortality among the women, coupled with the 
extremely low incidence of 3 per cent for mam- 
marj' cancer. This, Cramer pointed out, is a 
condition not existing in any other country- for 
which reliable statistics are available; one must 
agree with his statement that an investigation 
into the factors possibly responsible for the high 
incidence of cancer of the certdeal portion of the 
uterus among Japanese -^vomen may yield infor- 
mation on the remote causes of cancer in that 
organ, which may be generally applicable and 
therefore of great importance. 

C. General Incidence of Cancer. — Surprisingly', 
in yiew of all these racial differences in the inci- 
dence of cancer of various sites, international 
statistics do not reveal any' racial differences in 
susceptibility' to cancer in general. On the con- 
trary., there is remarkable uniformity' among the 
races with regard to the total incidence of cancer. 
Cramer stated that the differences in the fre- 
quency with which the various sites are attacked 
can be accounted for by th^ vary'ing influence in 
different races of external conditions, habits and 
customs. 

His view is supported by the findings of Snij- 
ders and Straub and of Kouwenaar,®* who 
studied the total cancer mortality' among the 
Chinese and Javanese in a certain part of- 
Sumatra. They came to the conclusion that, 
taking into account the different age distribu- 
tions, no tangible difference could be observed 
in the total cancer death rate, as recorded in 
Western countries. 

This interesting fact accords with Cramer's 
thesis that there seems to be a statistical law 
operating in such a way that “in a comparison 
of the cancer mortality of different populations 
an increase in the incidence in one particular 
organ due to a direct effect is associated with a 
diminished incidence in other sites of such an 
order that the total incidence for the two popu- 
lations remains the same.” Cramer conduded 
that the coexistence of -vvide variations in organ 
incidence rv'ith approximately' equal total ind- 
dence among various countries indicates that the 
different populations contain about an equal pro- 
portion of susceptible persons and that the organ 
incidence distributes itself over the susceptible 
moiety'. 

52. Kouwenaar, W. : Comparative Cancer Statistics 
in Javanese and Chinese, Geneesk. tijdschr. v. Nederl.- 
Indie 72:392^01, 1932. 
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In other words, there appears to be a general 
susceptibility to cancer more or less evenly 
distributed among different populations, with 
an organ or site distribution determined most 
probably by an organ-specific or tissue-specific 
favorable “external” or “internal” cancerogenic 
environment. Once again the importance is 
stressed of research into the nature of the dis- 
position to formation of tumors, not only as this 
may appear to be a general constitutional feature 
bpt (and perhaps even more significant) as the 
disposition is manifested by the formation of 
tumors in particular sites— that is, the localiza- 
tion factor. 

Finally, I suggest that there seems to be pos- 
sible another line of explanation than Cramer’s 
for the phenomena under discussion ; Frorn a 
genetic point of view the observations just 
numerated are highly interesting and call for 
csearch into the gene-frequency distribution, 
which is responsible for general susceptibility to 
cancer (apparently so stable) and for the factors 
governing localization of the disease (seemingly 
so unstable) in diffei;ent populations. 

Appropriate methods for such a study have 
been devised and are now well developed by the 
work of R. A. Fisher, J. B. S. Haldane, L. Hog- 
ben, L. H. Snyder and C. W. Cotterman in 
several areas of genetic research. So far as I am 
aware, no work of the kind has yet been under- 
taken in the field of cancer, but it is believed that 
such investigation may yield badly needed infor- 
mation on the general disposition to malignant 
growths as well as on the localization factors and 
on the role which heredity plays in both. 


vain to ask "Is cancer hereditary.'’” but that we 
must inquire separately for each organ, tissue 
‘and type of the disease whether any hereditar}' 
factors, direct or indirect, are involved in a spe- 
cific form of the malady. 

A summary of the present position meanwhile 
shows that enough evidence has been accumulated 
to warrant at least the following statements: 

A. Cancer is not a unit disease, at least so far 
as its genetic behavior is concerned. Tumors of 
different sites and types differ in their genetic 
behavior. 

B. Therefore ft is unlikely that a heritable 
condition of “cancer” exists as such. Or, as Hal- 
dane has put it : “The genetics of spontaneous 
cancer is clearly very complicated, and it is quite 
ludicrous to ascribe it to the activity of one gene, 
dominant or recessive.” 

C. There does exist a general inherited dis- 
position, whether of susceptibility or refractori- 
ness, to formation of tumor. 

By the term “susceptibility” should be under- 
stood the ability of the body to react to specific 
stimuli with formation of tumor. 

By the term “refractoriness” is meant a con- 
dition which seems to make the formation of 
tumors impossible even in the presence of appro- 
priate stimuli. 

D. In certain persons, factors exist, most prob- 
ably inherited independently of a general dis- 
position, which govern the localization of the 
disease. This localization in turn seems to depend 
on a favorable “internal environment” in certnin 
tissues or organs. 


CONCLUSIONS AND SUMMARY 

The complexity of factors noted in regard to 
the conditions just discussed prevails equally in 
most forms, types and sites of tumors. And, as 
the cases of cancer in which direct hereditary 
transmission can be traced are rare, admittedly 
they cannot provide a valid answer to the ques- 
tion of whether, or to what extent, inherited 
susceptibility plays a part in the general incidence 
of malignant growths. For disorders indicating 
a purely hereditary proneness to formation of 
tumor, such as xeroderma pigmentosum or neuro- 
ffbromatosis, must be differentiated from many 
other t3’pes of tumor formation about which 
nothing yet is known of an inherited tendency, 
for example, cancer of the lip, which, according 
to Waaler, seems to be distributed independently 
of any inherited disposition. 

Much remains to be done before^ these prob- 
lems can be solved, but the task will be lighter 
if the lesson already taught is heeded, that it is 


E. If general susceptibility and inherited favor- 
able internal environment are combined in an 
individual, these factors may be strong enoug 
in themselves to lead to formation of cancer m 
ce'rtain tissues. 

F. If general susceptibility is great in an infii 
vidual, even relatively slight irritation by agon - 
of many kinds may lead to formation of cancer 

G. But apart from these heritable conditions, 
there exist purely external cancerogenic 

of various kinds, which are obviously’ 
enough to lead to formation of cancer in ce 
tissues, even in persons in whom an m 
predisposition is not distinct or perhaps . 
weak to be detected by methods used at 
in testing for hereditary traits. Or t le H . 
position to cancer may not have been m 
but rather acquired under conditions t ic 
of which is not yet known. 

"■ 54 . Haldane. J. B. S.: The Gendi« of Cnr.xr 
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In this survey I have tried to give a picture of 
the situation of cancer research as seen from the 
viewpoint of a genetically minded physician. I am 
only too conscious that many important issues 
have not been touched on, for example, the muta- 
tion theor}' and the problem of polyploidy and 
their bearing on the question of development of 
tumor. 

The chief aim of the survey has been to show 
that the whole problem of heredity and cancer is 
biologic and highly practical and not one to be 
dismissed after a somewhat barren discussion of 
comparative statistics and the mode of trans- 
mission. From the outline it will be clear that 


I am in agreement with iMacDowell (whose 
work on leukemia in the mouse is a fine example 
of the best genetic research), when he says: 

It is highly regrettable that, outside tlie immediate 
circle of geneticists, there seems to be an impression 
that the gene is self-sufficient and is either dominant 
or recessive. Especially as applied to neoplasia, this 
misunderstanding has led to erroneous conclusions both 
on the part of hostile critics and ardent believers. 
Dominance is only a special case at the end of a con- 
tinuous series of interrelations between pairs of genfes. 
No gene can produce its effect without cooperation of 
many other genes. . . , And, to repeat, genes and 
extrinsic conditions cooperate in all cases. 

55. MacDowell, E. C. ; Genetic Aspects of Mouse 
Leukemia, Am. J. Cancer 26:85-101, 1936. 
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The large increase in the number of pilonidal 
cysts coming to our attention for treatment, due 
to the concentration of military personnel, has 
stimulated a renewal of interest in this seemingly 
benign anomaly. Since the prime objective of a 
medical officer is to return ever)' soldier to active 
service as soon as possible, the methods of treat- 
ment of this condition have entered the field of 
essential discussion and anatysis. 

Aside from the apparent increase in pilonidal 
infections resulting from military concentrations, 
there appears to be an actual increase in the 
number of infections in young men of the most 
vital military age group. Station and general 
hospitals frequentlj' have special wards for these 
patients, and the length of hospitaliiation is an 
important factor, particularly in time of war. 
The physical strain and trauma resulting from 
necessary wartime training have caused many 
benign pilonidal sinuses to become infected and 
require treatment tliat otherwise might have re- 
mained dormant during the lifetime of a person 
leading a more sedentary existence. The men of 
military age are in the age group in which 
pilonidal infections are most common, and the 
direct trauma to the sacrococcygeal region to 
which men riding on the bouncing, hard seats of 
jeeps or trucks and paratroopers are subject is 
responsible for the onset of the infection. 

All investigators agree that the anomaly is 
congenital, but its intriguing nature has resulted 
in numerous theories of its cause, many of which 
are fanciful. 

In 1867 it was suggested by Warren that the 
condition was due to a changed polarity in the 
gron-th of hairs in the sacrococcygeal region and 
that the hairs grew inward underneath the skin, 
instead of growing ouhvard. Later investigators, 
notably Toumeaux and Hermann ^ in 1887 and 
Mallory = in 1892, concluded that pilonidal 
sinuses resulted from coccygeal vestiges of the 
medullary tube. Hy means of serial sections 
through human embrj’os, Malloty* was able to 


demonstrate histologicall}' the neurogenic resic 
left after the spinal cord had been drawn cepha 
relative 4o the downward thrust of the m( 
rapidl}' developing vertebral column. This thee 
explained the undoubted presence of the cc 
cygeal vestiges, first described by Tourneauxat 
Hermann, but did not explain the presence ( 
hairs, which are found in about half of a 
pilonidal cysts and sinuses. 

Oehlecker ^ in 1926 also demonstrated vestig< 
from the medullary canal which formed cysts an 
sinuses in the sacral region in the fetus but k 
plained formation of pilonidal sinus with tl 
presence of hairs as follows : The coccygeal ti 
of the curved embry'o at the third month c 
embryonic development is firmly attached to th 
overlying skin (due to the lack of mesoblasti 
elements in this region at this stage) and is ah’ 
connected to the underlying filum terminalc o 
the periosteum of the medullary tube by means o 
the fibrous caudal ligament. The rapid do\ya 
ward thrust of the caudal tip causes a relate 
shortening of the caudal ligament and an invagi' 
nation of the overlying skin, which is unable W 
keep up with the downgrowth of the coccyx. 
B)' the fourth or fifth month of fetal develop' 
ment, the skin which originally covered the tip 
the coccyx is drawn upivard so as to lie over 1 1 
third or fourth caudal vertebra, and later it 
even higher. Almost all newborn infants e-vfe ’ 
a postnatal dimple in this region, but the produe^ 
tion of a pilonidal sinus depends on the degree 
invagination of the skin resulting from the trac^ 
tion, which is further increased by deposition 
subcutaneous fat in the surrounding region 
development of the nates. With complete 
nation, the normal cutaneous appendages 
products are also invaginated and rapid > 
cumulate to form cysts or are discharged m 
mittently as in fistulas. 

However, clinically recognizable 
rarely occur before the age of sexual ma 
and this mode of development would resu 
a caudal direction of the sinus tract. 


y Tounieaux, F., and Hermann, G-, cited by 
Ma)ior>'.- I r.- 1 

? Mallor,-. F. B.; Sacro-Coccr-geal Dimples, 
Sinuses, and Cysts, Am. J. M. Sc. 103:203, 1892. 


3. Oehleckcr, F.: Sacral M'secsscs in 
Skin Displacements, Deutsche Ztschr. f. C u ■ 
1926. 
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A new slant on the formation of this congenital 
anomal}' was provided by Stone in 1924 and 
expanded in 193 1/ when he compared a sinus 
found in man with the preen gland which occurs 
in a great man}’ species of birds. Tliis was the 
first time that development of the sinus was 
stated to come from the outside as a normal cu- 
taneous appendage from a downgrowth of special 
epithelium, unrelated to the vestiges of the 
medullar}’ canal. Stone expressed the opinion 
that the coccygeal vestiges can never become so 
modified as to form skin, even though a cystic 
remnant should persist into adult life. The preen, 
or oil, gland serr’es as a special scent gland con- 
cerned with protection and sexual attraction of 
birds and consists of a number of straight tubules 
lined by polyhedral cells, which empt}’ into a 
single small cavity communicating with the 
cutaneous surface through an epithelium-lined 
duct. In the mouth of the duct is found a small 
tuft of hairlike feathers, and the direction of the 
duct is cephalad, as in pilonidal sinus. Stone 
remarked that it may be assumed that in certain 
human beings latent potentialit}’ for the forma- 
. tion of a glandular structure in the sacrococcygeal 
region analogous to birds, for some reason, devel- 
ops into an actuality and results in the structure 
known clinically as pilonidal sinus. Further 
analog}’ is suggested by the time of development 
of pilonidal sinus, during early sexual maturit}’, 
both in birds and in human beings. 

This line of reasoning was further confirmed 
in 1935 by Fox,® after extensive laborator}’ in- 
vestigation with large numbers of pilonidal and 
. embry’ologic specimens. His conclusions were : 

The pilonidal cyst is a congenital lesion due to a 
process of normal ectodermal invagination in the embryo, 
which usually disappears but in these cases has persisted 
in adult life. It commordy contains fine, silky, light 
colored hair, and mucoid or gelatinous material; is 
almost always infected, and its walls consist of several 
layers of epithelial cells with glands and hair follicles. 
Derived from budding or growth centers in the basal 
layer of the ectoderm which give rise to hair follicles 
and glands, it consists of cells which form only hair 
I and glandular appendages. For this reason one never 
. sees teratomata, neurogenic growths, or heterologous 
tumors in pilondial sinuses. The lesion becomes evident 
after the middle of the second decade and is probably 
associated witli the development of secondao' sex 
changes concomitant with puberty. 

Gage,® in a well documented report, presented 
evidence to prove that pilonidal sinus results 


4. Stone, H. B. ; The Origin of Pilonidal Sinus, 
Ann. Surg. 94:317, 1931. 

5. Fox, S. L. : The Origin of Pilonidal Sinus with 
an Analysis of Its Comparative Anatomy and Histo- 

: genesis, Surg., G\-ncc. & Obst 60:137, 1933. 

6. Gsge, M. ; Pilonidal Sinus: An Explanation of 
; Its Embryologic Development, Arch. Surg. 31:175 

(Aug.) 1933. 


from an anomalous development of the medullary 
canal and that the coccygeal dimple results from 
disturbances in the development of the coccygeal 
ligament and is not connected with the medullary 
canal. Thus, he accepted the neurogenic theor}’ 
of Tourneaux and Hermann and of Mallor}' for 
the cause of pilonidal sinus,, and he accepted 
Oehlecker’s explanation for the formation of the 
unrelated coccygeal dimple. Gage cited a series 
of cases and pathologic specimens illustrative 
of these conditions. The first case in his series, 
that of a child with a deep pilonidal dimple which 
disappeared after section of a fibrous tissue liga- 
ment beneath the skin, he cited to confirm Oeh- 
Iccker’s theor}’ of the formation of the dimple 
by the pull of the caudal ligament. Successive 
cases were cited to illustrate increasing amounts 
of neuroglia tissue with increasing depth of the 
sinus extension. In 1 case, at reoperation, after 
a tract was 'carefully dissected into the sacral 
canal, the tissue was pulled on and severed with 
scissors; there was an immediate gush of cere- 
brospinal fluid into the wound. The entire wound 
was packed with iodoform gauze and loosely 
closed with sutures. Histologic examination re- 
vealed a sinus tract lined by stratified squamous 
epithelium, incompletely developed, but there 
were no cutaneous appendages, hair or sebaceous 
or sweat glands present. But be did find neu- 
roglia. The.patient recovered. The cases of IMoise ' 
and of Ripley and Thompson ® were also de- 
scribed to illustrate failure of obliteration of the 
caudal end of the medullar}’ canal, with persis- 
tence of a direct communication between the 
pilonidal sac and the cerebrospinal canal, com- 
plicated by staphylococcic meningitis. Moise 
proved his case by finding methylthionine chlo- 
ride (methylene blue) which had been injected 
into the sinus in the cerebrospinal fluid. Con- 
tinuous drainage was established by resecting 
the sinus and performing laminectomy. The pa- 
tient recovered. In Ripley and Thompson’s case 
pilonidal sinus occurred in a 3)4 month old 
child and was verified at autopsy. 

The importance of determining the cause of 
pilonidal sinus is ev’ident, because the rate of 
recurrence of pilonidal infection following opera- 
tive treatment is high and delayed healing is too 
frequent. Whether this recurrence of infection 
results from failure to dissect out all the finer 

7. Moise, T. S. ; Staphylococcus Meningitis Secondary 
to Congenital Sacral Sinus, Surg., Gynec. & Obst. 42; 
394, 1926. 

8. Ripley, \V., and Thompson, D, C. : Pilonidal 
Sinus as a Route ot Infection in a Case of Staphylo- 
coccus Meningitis, .Am, J. Dis. Child. 36:785 (Oct.) 
1928. 
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ramifications of the sinus, with subsequent regen- 
eration, or from persistence of infection or bacte- 
rial contamination of the wound in an area Avhich 
is difficult to keep bacteriological!}' clean, owing to 
the proximit}' of the anus, or from the poor blood 
supply in this region following formation of 
fibrous scar tissue or from a combination of these 
factors, we have succeeded in reducing the rate 
of recurrence far below that reported hitherto 
by careful attempts at elimination of all these 
possible causes. 

The diagnosis of pilonidal sinus is made on the 
basis of the presence of one or more small open- 
ings in the midline or close to it over the sacro- 
coccygeal region. Occasionally a tuft of fine, silky 
hair -may be found protruding from the opening, 
and frequently when infection is present a foul- 



A case of pilonidal sinus in which there were seven 
distinct fistulas. 


smelling purulent material may be expressed. A 
probe may be inserted for varying distances, 
almost always cephalad, and frequently may go 
in the direction of a secondary sinus opening on 
the sk-in. In 3 of our patients secondary sinus 
openings were found on the left buttock. One 
patient presented seven individual and distinct 
fistulas, each one radiating to the sacrococcygeal 
region (figure). Each tract was dissected out 
and closed; healing was by primary union. 
Rarely, a cyst may be palpable in the sacrococ- 
cygeal region, and no pilonidal opening is visible, 
owing to early overgrowth of epithelium, which 
converts the pilonidal sinus from a fistula into a 
cj'st. The patients are often hirsute and fre- 
quently unaware of the presence of^ the sinus, 
unless symptoms are caused by infection, usually 
following trauma of some kind. 


The treatment of choice is surgical reraov 
of the diseased tissue by wide excision, to indue 
all ramifications of the burrowing tracts. Palli; 
tive treatment most often does not cure. I 
order to outline the finer ramifications, man 
operators have injected various dyes, india ink o 
paraffin, but Rogers and Hall ’’ found this nc 
only unsatisfactory and inaccurate but dangerou 
and unnecessary. The diseased tissue can usual! 
be recognized by the naked eye, and often th( 
dye stains blood vessels and normal tissue. In 1 
instances a stained coccyx was removed, wliicli 
on section failed to reveal any evidence of patho- 
logic changes in the fascia of the bone. In other 
cases definite sinus tracts had been only psrtially 
filled and stained. 

The chief divergence of opinion rests ,in the 
method of treatment of the resultant wound, fol- 
lowing excision of the cyst. The wound may be 
left open to granulate and fill in with fibrous tis- 
sue : it may be closed primarily ; or a combina- 
tion of the two methods may be used. 

Obviously, primary closure should not be em- 
ployed in the presence of acute infection or when 
there is question of complete removal of all the 
diseased tissue. It may also be difficult or umvist 
to close primarily a wound too widely excised, 
if dead spaces cannot de obliterated. 

At the Oliver General Hospital, except in 
cases of formation of abscesses, when incision 
and drainage are performed, frequently with cau- 
terization of the walls of the cyst cavity, the pro- 
cedure has been excision en bloc, with primary 
closure of the resulting wound. 

Prior to the operation patients witli 
draining or nondraining sinuses are in’strude 
to take sitz baths several times daily. 
sacrococcygeal region is shaved, washed n 
painted with an antiseptic the day before opem^ 
tion and covered with a sterile towel. At 


area, 


as 


nsistent 


tion, after careful preparation of the 
little healthy tissue is removed as is con 
with complete excision of the sinuses . 

The general direction and depth of ^ 

determined by probing, at the onset. m 
wound is then irrigated with saline so , 
chloroazodin and frequently is dusted \vi r 
fered sulfanilamide powder. Witlr careful 
tion to hemostasis and obliteration of dem . 
closure is effected by means of nona 
silk or cotton sutures of J 

Undercutting of the skin has rarely >e ...jUv 
sarv, and the edges of the wound arc 


9. Rogers, H., and Halt, Jt. G.: 
Surgical Treatment and Patfiologic 
Surg. 31:742 (Xov.) !935. 
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approximated without too great difficulty when 
the adhesive tape straps, used to expose the 
pilonidal area and hold the nates apart, are re- 
leased. A point is made of careful accurate 
apposition of the cutaneous edges. By means 
of a grooved director, inserted between two 
sutures at the lower angle of tiie wound, any 
retained blood is gently expressed, and the 
wound is tlien covered with either a strip of 
sulfanilamide film or bismuth tribromphenate 
gauze, over which is placed a gauze pressure 
dressing. Wide strips of adhesive tape are used 

• to hold the dressing in place and prevent con- 

• tamination from the anus. Patients are then 
- instructed to be careful in defecation, that they 

do not carry infection upward. 

Unless definite indications of infection arise, 
the dressing is unchanged for eight days, after 
which time a new dressing is applied after inspec- 
tion and careful drying of the wound. Sutures 
are removed on the tenth day, and patients are 
permitted out of bed on the twelfth to the four- 
teenth day. After one w'eek of ambulation in the 
ward, with a repetition of sitz baths, the patients 

■ ' are transferred to the reconditioning ward for 
an average of Bvo weeks, prior to return to duty. 

In case of reinfection, the wound is exposed 
earlier than in eight days, the sutures in the 
f infected area are removed and the infection 
thereafter is treated daily with chloroazodin in 
oil packing and buffered sulfanilamide powder. 

Generally, stress is placed on extreme cleanli- 
ness of the lower part of the back, with frequent 
shaving in this region and dressings to keep the 
. ( skin between the nates dry. 

In cases of recurrent sinus or persistent infec- 
/' tion of an imperfectly healed wound, reoperation 
is performed exactly as outlined and as often as 
; deemed necessary, after two or three week inter- 
( vals and after the usual cleansing sitz baths. 

COMMENT 

Half of all the patients in our series fall into 
the age group of 21 to 25 years and one third 
into the age group of 26 to 30 years (table 1). 

'/' Table 1. — Age Incidence 

^ ~ z : _ 

■/ . 18 to SJO years 14% 

21 to 25 years 4f>% 

A ' V 2G to SO years 29% 

, 31 years or over 

/! ■ Eleven per cent of the patients required re- 
peated excision of the pilonidal area, when drain- 
ing sinuses recurred. Twenty-four per cent of 
the patients in whom the wound failed to heal by 
primarj' union because of a breakdown in a 
portion of it were nevertheless discharged for 


duty in about fifty-one days following operation, 
having been cured b}^ means of conserv'ative 
treatment. We have found that healing is more 
rapid with primarj' than with secondar}’^ closure 
because of partial closure of the wound. 

Table 2 summarizes the results of the first 100 
patients treated at the Oliver General Hospital. 

Table 2. — Restilfs of Excision 


HeaJciI by primary union Cii'io 

Healed by eecondary union after primary elosurc 

Rccurrenees ll'ii 

Average stay in the hospital, inelnding 2 wcelrs of 

reconditioning 51.7 days 


Occasionally patients have been returned from 
tlie reconditioning ward, where they had been 
transferred as cured, prior to return to duty, 
because of reinfection, which became apparent 
wdth marked increase in ph)rsical activity. This 
fact led us to speculate about the effects of full 
militaiy activity on apparently healed sinuses. 
Reports have appeared in the literature in 
which healing by primary tmion has been almost 
100 per cent, without any follow-up information. 
Accordingly, a simple questionnaire was sent . 
to the commanding officers of the patients re- 
turned to duty, requiring only a check to indicate 
whether the patient was performing full duty or 
whether it was necessary that he be rehospital- 
ized (table 3). It was found that 57 patients 

Table 3. — Replies to Questionnaire , 

Retiamed to fuH duty 57% 

Rchospltallzed for Kcomnce of infection 2% 

No replies received 25% 

Lact of information about patient 6% 

were performing duty, 2 were rehospitalized and 
6 were unidentified. Replies were not received 
concerning the remaining 35, many of whom, 
however, we have reason to believe are over- 
seas performing full duty. Thus we may con- 
seri'atively estimate, from the number of definite 
answers received, that recurrences developed in 
not more tlian 5 per cent of the patients dis- 
charged from the hospital. 

It is interesting to note that onty 2 patients of 
the 54 who were admitted to the hospital without 
previous operation had recurrences; 1 of these 
was just being returned to duty at the time of 
writing after four operations, the last of which 
was performed by the open treatment method. 

10. Camp, M. N., and Polites, X.: SjTnptomatic 
Pilonidal Cyst Operative Treatment, Am. J. Surg. 59: 
541, 1943. 


320 


ARCHIVES OF SURGERY 


Rogers and Hall,® in their series of 181 cases, 
reported that with primary closure the rate of 
recurrence in civilian patients who had never 
been operated on before was 31 per cent and 
in patients who had had a previous operation it 
was 100 per cent. Other writers have reported 
even larger percentages of recurrence with the 
primary suture method. An all-inclusive' ques- 
tionnaire of the members of the American Proc- 
tologic Society gave a rate of recurrence of 23.29 
per cent with the primary suture method and 
a rate of only 1.13 per cent with the open method. 

In our opinion the problem of pilonidal cysts 
and their delayed healing is one of infection 
rather than true recurrence of pilonidal sinuses. 
We have seen numerous instances of reinfection 
after reasonably certain, surgical removal of all 
the pilonidal sinus and infected tissue. The 
“recurrent sinuses” differ from the true pilonidal 
sinus in that hairs are not found in the former, 
whereas one would reasonably expect to find hairs 
in about 40 per cent of the true recurrent sinuses. 
Primary closure shortens the stay in the hospital, 
often by many months, and in order to decrease 
chances for infection we have used various anti- 
septics before and after closure of the wound. 
The use of fine nonabsorbable sutures, with gen- 
tle approximation of the walls of the wound and 
cutaneous edges, has also aided in minimizing 
the chances for infection and in improving heal- 


ing of the wound. We have used chloroazc 
solution, buffered sulfanilamide powder and i 
muth tribromphenate gauze to cover the 
cision. Despite these measures, reinfection 
occurred. We are now planning to study a cc 
parable series of cases in which penicillin will 
used, both locally and generally, and in wh 
the same careful surgical technic and postope 
tive care will remain unchanged. 

SUMMARY 

Follow-up inquiries about the first 100 p 
tients with pilonidal cysts treated at the OhV 
General Hospital indicate that about live pi 
cent have been rehospitalized after discliarp 
from the hospital. 

The average stay in the hospital was fifty-on 
and seven tenths days following operation. 

Good results are obtained by careful attentio 
to surgical principles in the handling of tissue 
and to antibacteriologic details in postopera^" 
care. 

Successful treatment of pilonidal sinus, in ou 
opinion, is primarily a problem of wound healml 
regardless of the exact method of surgical rt 
moval. The ideal agent for combating bacteria 
contamination has not yet been fopnd, nor are a 
the factors influencing the healing of gramilatm! 
wounds fully understood. 
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It has been recognized for hundreds of years 
that nonpenetrating trauma of the abdominal 
n-all may cause intestinal perforation. The 
trauma need not be particularly severe, and fre- 
quently it causes no gross lesion of the abdominal 
■wall itself. In view of the tremendous number 
of adequate injuries sustained every day by 
any large group of workers, the conclusion is 
inescapable that a special combination of circum- 
stances must be present to cause actual perfora- 
tion. Presumably the loop of intestine must be 
filled with either fluid or gas and must be fixed 
against an unyielding portion of the posterior 
abdominal wall, so that it cannot slip out of the 
way of the traumatizing force; this in turn 
implies a force acting in just the right direction. 

The importance of this uncommon lesion lies 
in the disparity between the apparent triviality 
of the blow and the serious consequences of a 
failure in diagnosis. One must always keep in 
mind the possibility that a seemingly minor 
abdominal blow may have caused actual perfora- 
tion of the intestine. Such perforation may of 
course also result from more serious trauma, such 
as ma}' be, caused by an automobile accident, in 
which intestinal perforation is accompanied by 
other gross injuries; this paper, however, is 
principally concerned with the results of rela- 
tively minor trauma. 

Early diagnosis is essential for proper treat- 
ment. In a group of 17 cases reported by Poer 
and Woliver ^ diagnosis and treatment were 
delayed more than twelve hours after the acci- 
dent ; in this group the mortality was 70 per cent. 
In 14 cases of their series, diagnosis was made 

Published with the permission of the Surgeon Gen- 
eral, United States Public Health Ser\-ice. 

1. Poer, D. H., and Woliver, E, : Intestinal and 
Mesenteric Injury Due to Noni>cnetrating Abdominal 
Trauma, J. A. M. A. 118:11 (Jan. 3) 1942. 


early and prompt treatment was instituted, with 
a mortality of “onl}' 35 per cent.” 

In cases of intestinal perforation accompanied 
by other severe injuries, the intra-abdominal 
lesion may easily be overlooked on preliminary 
examination ; signs and symptoms of acute 
peritonitis, developing a few hours later, should 
immediately be recognized by the surgeon as 
a possible indication of intestinal perforation. 
With the type of injury considered in this paper, 
there is likely to be an inten'al of several hours 
during which abdominal s>Tnptoms are minimal 
and signs are confusing. The intestinal wall is 
sensitive only to distention, so that the perfora- 
tion as such causes no symptoms ; the symptoms 
are those of peritonitis, which will develop with 
greater or less speed, depending on a variety of 
factors, such as the site of perforation, the com- 
position of the leaking intestinal contents and the 
amount of leakage. 

Poer and Woliver ^ gave three mechanical 
explanations for the delayed appearance of 
symptoms : 

1. Incomplete rupture: In many instances severe 
bruising of the intestinal wall occurs which sloughs 
through several hours or even days later because of the 
development of local necrosis. Spillage is facilitated 
by the onset of peristalsis after the intake of food or 
fluids. 

2. The production of intestinal paresis by the injur>-, 
which inhibits peristalsis for a sufficient time to ffilow 
an exudate of plastic h-mph to seal the opening. After 
the patient has recovered from primary shock or after 
the intake of food, peristaltic action is resumed, with 
consequent leakage. Cope ^ first described this interest- 
ing theorj- in 1914. 

3. Prevention of leakage: Leakage may be prevented 
mechanicalb’ by the plugging of the opening bj’ the 
mucosal layers or, in the case of complete transverse 
diUsion, by contraction of the circular musculature of 
the divided ends. 


2. Cope, V. Z. : The Earlj- Diagnosis and Treat- 
ment of Rupture of Intestine, Proc. Roy. Soc. Med. 
(Surg. Sect.) 7:86, 1914. 
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Shock is generally not an outstanding feature 
in these cases. Some pain is usually present 
from the beginning ; Counseller and McCormack ® 
stated that the pain is usually constant, dull and 
aching, not colicky. They expressed the opinion 
that continued vomiting after recovery from 
shock is a valuable early symptom and rigidity 
is the most valuable single sign. Cope ^ stressed 
the importance of rectal tenderness, due to the 
gravitation of irritating intestinal contents into 
the pelvis. There is seldom enough free gas 
in the peritoneal cavity to obliterate hepatic 
dulness, but roentgen examination (made with 
the patient standing or lying on his side, with 
the .x-ray beam directed horizontally) may be of 
value. Cope” stated that he would submit a 
patient to laparotomy if in the absence of thoracic 
and renal injury the following signs and symp- 
toms were present: (1) severe abdominal pain 
persisting for six hours accompanied by vomit- 
ing, a gradually rising pulse rate, local rigidity 
and deep local tenderness or (2) absent or slight 
abdominal pain with a steadily rising pulse rate, 
especially if the patient is restless and listless. 

In short, the hvo important points are: first, 
to keep in mind the possibility of intestinal per- 
foration following even minor trauma to the 
abdominal wall and, second, to explore the 
abdomen promptl}' at the first sign of peritonitis. 
It is better to explore a few normal abdomens 
and maintain a mortality rate of 1 per cent or 
less than to miss one perforated intestine and 
deny the patient his only real chance of recovery. 

The operative procedure is standard. Most 
of the perforations occur in the jejunum or ileum, 
and the incision should be planned to permit 
thorough exploration of the whole small intestine. 
Counsellor and McCormack ^ advised examina- 
tion of the bowel from one fixed point to another, 
a few inches at a time. If a perforation is found, 
it should be covered with a Warm moist sponge 
and exploration continued. The reason for this 
is that multiple perforations may be present so 
close together that resection is advisable. If this 
should be the case, time would have been lost 
closing the first perforation. 

The following cases were obsen^ed by us at 
the United States Marine Hospital, San Fran- 
cisco, and are reported with the permission of 
Dr. S. L. Christian, medical officer in charge. 
The first 4 cases are instances of the uncom- 
plicated tj-pe of injury', in which there was no 
trauma of the abdominal wall. The mortality 
rate, 25 per cent, in these 4 cases is comparable 
to the mortality rate of 35 per cent reported by 

3. Counsdier, V. S., and McCormack, C. J. : Sub- 
cutaneous Perforation of the jejunum, Ann. Surg. 102: 
365 (ScpL) 1935. 


Poer and Woliver.^ The 1 patient with no 
injury of the abdominal wall who died tvas an 
elderly Negro with arteriosclerosis, whose usual 
blood pressure may have been higher than that 
recorded after his admission to the hospital. The 
coroner’s autopsy failed to discover the reason 
for the suddenness of his death ; he must pre- 
sumably be considered the victim of surgical 
shock. 

Cases 5 and 6 are illustrative of complicated 
intestinal rupture. In case 5 rupture of the 
jejunum by nonpenetrating trauma tras accom- 
panied by other severe injuries, which masked 
the abdominal symptoms and which made us 
believe that exploratory operation was contra- 
indicated after abdominal symptoms did appear. 
The patient died in sudden shock thirty-fire 
hours after admission to the hospital. In case 6 
there was a wound of the abdominal wall with 
extrusion of viscera and intestinal rupture; the 
appearance of the intestine suggested a bursting 
tj'pe of rupture similar in mechanism to that in 
the other cases reported, rather than a, direct 
laceration of the intestine by the traumatizing 
force. 

The mortality rate is recapitulated as folloi«: 

In 4 cases of uncomplicated rupture of the 
intestine by nonpenetrating abdominal traunu. 
the mortality rate was 25 per cent; in 1 
rupture by nonpenetrating trauma comphcated 
by other serious injuries, the mortality rate 
100 per cent ; in all 5 cases of rupture by non- 
penetrating trauma, the mortality rate 
cent; in 1 case of rupture of the intestine acco 
panied or caused by penetrating trauma, - 
mortality' rate rvas 0; the mortality' rate m 
6 cases rvas 33.33 per cent. 


KEPORX OF CASES 
CASES OF UNCO.VPUCATED RUPTURE 

Case 1 (Hunt).-R. H., a 'vWte merchany«®»5 
56 years oW, was admitted to the hospital a 
p. m. on Nov. 28, 1940. ^ 

History.— The patient was injured about 3 p. 
November 28 lyhile at work on t; 

struck in the right lower portion of th 
the end of a wooden plank. The blow was aj^P^^ 
not severe; he had no pain at the site 
noticed a desire to urinate. After 
urine he experienced priapism lasting ® (jjf, 

flour, accompanied by extreme tenderness o 
He continued working until 4:30 p. m., then n j,, 
ind had a drink of whiskj- and beer. 
ibout one hour and then awoke with i., had s 
lains throughout the abdomen; in his 
‘hot, throbbing sensation in the stomactc » 
lauseated but did not vomit. He was 
fan Francisco Hospital by ambulance, gi' . . ij-:: 

(ermic injection and then transferred bj .. j-i 

o the United States ifarine Hospital. His Kw i 
lersonal histoo' were noncontributoiy 
act that a left inguinal hernia had been pres 
933. This had always been reducible. 
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Examination. — His temperature was 37 C. (98.6 F.), 
his p3?se rate 90 and his blood pressure 140 systolic 
and 70 diastolic. 

Abnormal Findings: The heart was somewhat en- 
larged, with a mitral systolic murmur. The abdomen 
was rigid, with generalized tenderness, which was direct 
and rebound and maximum in the lower portion of the 
abdomen. There was no ecchymosis or abrasion of the 
abdominal wall. A reducible indirect inguinal hernia 
was present on the left side. Small bilateral hydroceles 
were obsen-ed in the tunica vaginalis of the testis. 

Course. — A tentative diagnosis of ruptured intestine 
was made, and immediate operation was decided on 
after consultation with Dr. Robert A. Jones, chief sur- 
geon. The operation was started at 1:42 a. m., on 
November 29, with the patient under spinal an^thesia 
induced with 150 mg. of metycaine hydrochloride. The 
peritoneal cavity was opened through a lower midline 
incision. It contained at least a liter of greenish in- 
testinal contents, resembling thin pea soup. On the 
antimesenteric border of the small intestine in the proxi- 
mal third of the ileum there was a perforation about 8 or 
9 mm. in diameter. The loop of intestine containing 
the perforation lay in the left lower quadrant of the 
■ abdomen. The terminal portion of the ileum seemed 
somewhat thickened and rather doughy, but there was 
no gross abnormalitj’ of the intestine in the region of 
the perforation. No enlarged mesenteric glands were 
seen, but careful search for them was not carried out. 
The spilled intestinal contents were sucked out as com- 
pletely as possible. The perforation was closed trans- 
versely with a continuous through and through suture 
and interrupted Lembert sutures of fine chromic surgical 
gut. The peritoneum and the posterior sheath were 
closed with continuous no. 0 chromic surgical gut su- 
tures. The anterior sheath was closed with interrupted 
“near and far” sutures of no. 0 chromic surgical gut. 
The skin was closed with interrupted vertical mattress 
, ■ sutures. One small Penrose drain was introduced be- 
neath the anterior sheath and a second beneath the skin. 

His condition remained good during and following 
the operation. Wangensteen suction through a Levine 
, ■ tube was instituted immediately after the operation and 
' was continued until December 4, the fifth postoperative 
' day. One cubic centimeter of a 1 :4,000 solution of 
neostigmine methylsulfate was given every four hours 
for eight days; there was moderate distention for about 
' one week. He had his first bowel movement, with the 
aid of an enema of saline solution, on December 2, 
' - the third postoperative day. Both drains were re- 
' moved on the same day. His maximum temperature 
• ^v-!i,s 38.6 C. (lOl.S F.), on the fifth and sixth days. 
: was discharged from the hospital on Jan. 4, 1941 ; 
that time the wound was well healed, he was eating 
11 and his bowels were moving well. 

Case 2 (Hunt). — A. H., a Negro dock seaman 64 
ars old, was admitted to the hospital at 5 : 23 p. m. 

Oct. 9, 1943. 

History. — The patient was injured about 3 p. m. on 
:tober 9, when an emptj- garbage can toppled from 
pile, striking him in the lower part of the abdomen, 
e had moderate abdominal pain ; he stopped working 
id was sent to the hospital. On his arrival, he walked 
to the hospital, complaining only of slight pain in 
e lower part of the abdomen. 

Examination. — ^His temperature was 37.2 C. (99 F.) 
ken orally, his pulse rate 70 and his blood pressure 
10 systolic and 105 diastolic. 

Abnormal Findings: The heart was enlarged to the 
ft of the nipple, in the fifth intercostal space. There 


was a snapping first heart sound, with a short systolic 
murmur and frequent extrasystoles. Some generalized 
abdominal tenderness was noted. There was no abrasion 
or ecch>mosis of the abdominal wall. 

Course . — On admission to the hospital the patient 
was examined by the officer of the day and thought 
to have merely a contusion. Three hours later, at 
8:30 p. m., the abdomen was rigid, with acute direct 
and rebound tenderness across the lower part of the 
abdomen, and one of us v.’as called. The ffiagncsis of 
ruptured intestine was made, and operation was begun 
at 10: 15 p. m. with the patient under spinal anesthesia 
induced with 140 mg. of metycaine hydrochloride. A 
transverse incision was made just below the umbilicus, 
with dirision of the right rectus muscle. The peri- 
toneal ca\dty contained several liters of fluid, some of 
which was clear and straw colored and some of which 
W'as bile-stained intestinal contents. There was 
a perforation 8 or 9 mm. in diameter on the antii- 
tnesenteric border of the ileum about 50 cm. from the 
ileocecal junction. There was considerable edema, with 
punctate subserous ecchrmosis of most of the mesentery 
of the small intestine. The appendix was bound down 
to the posterior surface of the cecmn with old fibrous 
adhesions, and there was a definite kink in its middle 
third. There was considerable surface inflammation of 
the appendix. The peritoneal fluid was removed by 
suction, and the perforation was closed by suturing 
the intestine transversely with two rows of continuous 
sutures and one row of Lembert mattress sutures of 
no. 5-0 chromic surgical guL The appendix was 
removed. The peritoneal cavity and tHe wound of the 
abdominal wall were frosted with 8 Gm. of sulfanil- 
amide. The abdominal wall was closed in layers with 
no. 0 chromic surgical gut sutures plus through and 
through sutures of silkworm gut, without drainage. 
A smear of the peritoneal fltud showed staphylococci 
and streptococci. A culture showed an aerobic and 
facultative anaerobic hemolj-tic streptococcus. The 
patient went into rather severe shock as the perfora- 
tion was being sutured but responded to ephedrine and 
left the operating room in fairly good condition. .4.fter 
his return to bed he again went into shock but im- 
proved after an infusion of plasma and 10 per cent 
dextrose solution. A Levine tube was passed into 
his stomach, and continuous W'angensteen suction was 
started. At 2 a. ra. on October 10, his blood pressure 
was 210 sj’stolic and 96 diastolic and his pulse rate 
was 64 and of good qualitj-. At 5 a. m. he pulled out 
the Levine tube ; this was reinserted. At 5 : 30 a. m. he 
was cold and clammy but sleeping quietly. His pulse 
rate was 78, his blood pressure 162 systolic and 84 
diastolic and his respiratory rate 20. At 9 : 10 a. m. 
his temperature was 37.2 C. (99 F.) taken orally, his 
pulse rate 92, his respiratory rate 20 and his blood 
pressure 110 systolic and 84 diastolic. He was restless, 
cold and clammy. He was given 250 cc. of plasma and 
1,000 cc. of 10 per cent dextrose solution intravenously 
and 4 cat units of digalen intramuscularly, with some 
improvemenL At 3 p. m. his blood pressure was 110 
systolic and 80 diastolic. He died suddenly at 4 : 55 p. m. 

Autopsy. — Postmortem examination was performed by 
the coroner. There was hypertrophy of the left ven- 
tricle of the heart, with marked dilatation of the right 
side of the heart. There was diffuse sclerosis of the 
aorta. The coronary vessels were small and sclerotic, 
and in the left circumflex coronary artery about 1 cm. 
past the bifurcation there was a heavj- sclerotic plaque, 
opposite which there was a small postmortem thrombus. 
The abdominal viscera was covered by a fibrinopumlent 
exudate. No unsutured perforations were found. 
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were placed in tlie peritoneum at the lateral edge of the 
duodenum. The wound was closed with through and 
through silkworm gut sutures and the peritoneum with 
a running suture of no. 0 chromic surgical gut. Con- 
tinuous Wagensteen suction was begun, and treatment 
with penicillin, 10,000 units every four hours, was 
started. The postoperative course was good, and on the 
si.vth postoperative day the highest temperature was 38 
C (100.4 F.) and the pulse rate 90. On this day 
Wangensteen suction and administration of penicillin 
were discontinued. He was then allowed to have liquids 
by mouth, and on the eighth postoperative day he was 
given a soft diet. The drain had been removed on the 
fourth postoperative day. The tract continued to drain 
for approximately two weeks. Cultures taken from the 
material drained from the tract gave negative results. 
.•\t the end of two weeks the drainage tract and the ab- 
dominal wound had completely healed. His postopera- 
tive course was smooth until May 1, when he began to 
have fever. .A.t the same time he complained of some 
tenderness over the left femoral vein, and evidence of 
mild phlebitis was found. The fever gradually subsided, 
and on ^lay 21 the patient had no complaints and his 
temperature and pulse were normal. He was taking a 
liquid diet without difficultv- and was up and about the 
ward. 

C.VSES OF RUPTURE COMPUCATED BY 
OTHER INJURIES 

Case 5 (Bowden). — T. M. McG., a white carpenter 
46 years old, was admitted to the hospital at 11 a. m. on 
Nov. 9, 1943. 

History . — The patient was injured at 10 :30 a. m. on 
November 9 while at work in a ditch about 5 feet (1.5 
M.) deep. The sides of the ditch caved in, burj-ing the 
patient up to his shoulders in large stones and clay. The 
handle of his shovel was forced against his abdomen by 
the weight of the surroimding earth. The patient was 
dug out of the ditch and brought to the hospital im- 
mediately. He stated that en route to the hospital he 
noticed that he was unable to move either leg. Most 
of the pain at the time of admission to the hospital 
was located in the lower portion of the abdomen, 
and there was general abdominal discomfort. His family 
and personal history were noncontributory. 

Examination . — His temperature was 36.8 C. (98.2 F.), 

■ his pulse rate 100 and his blood pressure 130 systolic 
and 85 diastolic. 

Abnormal Findings: There was complete paralysis 
• of the lower extremities, with anesthesia below 
the level of the iliac crest on both sides. There was 
moderate abdominal tenderness but no distention or 
rigidity. There were definite tenderness in the pelvic 
region and swelling in the right inguinal region. There 
were an abrasion on the back in the upper lumbar region 
and some pain on compression of the thoracic cage. 

Course . — A roentgenogram, taken soon after the 
patient’s admission to the hospital, revealed comminuted 
fractures of both rami of the pubis on the left side and 
complete separation of the left sacroiliac joint. There 
were a fracture through the body of the pubis on the 
right side, a fracture through the lateral mass of the 
sacrum and also a fracture involving the posterior 
inferior and superior spines of the ilium. Soon after 

• hospitalization the patient was catheterized. His urine 
was clear. In view of paralysis and sensory changes in 

' the lower extremities, the possibility of concussion of 

• the spinal cord was considered. However, in about four 
^ hours the patient was able to move his feet and legs, 

• and the anesthesia disappeared from the right lower 
•' extremity, but there was still complete anesthesia of 

the left lower extremity. During most of this time there 


was no definite sj-mptom referable to the abdomen. His 
white blood cell count was 6,000, with 79 per cent 
neutrophils. The next morning the paralysis of his 
lower c.xtremities was still less e.xtensive, but hypes- 
thesia persisted over the lower extremities. He was 
seen at this time by the neurosurgical consultant, who 
was unable to account for the findings other tlian to 
suggest the possibilitj' of vascular embarrassment, sec- 
ondaiy to compression of the trunk and abdomen, and 
advised conservative treatment and further observation. 
During the morning of the second day, he began to 
complain of abdominal pain, and examination revealed 
tenderness over the right side of the abdomen and some 
rigidity. His condition at that time was not good. His 
blood pressure was 130 systolic and 90 diastolic, his 
temperature 36 C. (96.8 F.) and his pulse rate 120. 
We considered the possibility of general peritonitis, 
probably on the basis of hemorrhage into the peritoneum. 
(Because of the severity of the bony injuries and the 
persistence of hj-pesthesia and partial paralj-sis of the 
lower c-xtremities, e.xploration of the abdomm was not 
considered advisable.) .At 10 p.m. on November 10 the 
patient suddenly went into deep shock and despite efforts 
to reHve him died at ■10:25 p. m. Autopsy was per- 
formed by the coroner, who reported fractures of the 
pubic bone, separation of the left sacroiliac joint and 
rupture of the jejunum with peritonitis. 

C.ASE 6 (Bowden). — D. W., a 47 year old Negro male 
laborer, was admitted to the hospital at 4 p. m. on .April 
11, 1944. 

History . — .At 2 :30 p. m. on -April 1 1 the patient was 
driving a tractor down a steep ramp, when he lost 
control of the machine. The tractor ran over the edge 
of the ramp and turned over against a concrete wall, 
catching the patient in the abdomen between the machine 
and the walk There was a knob on the steering wheel of 
the tractor, and the patient thought that this knob 
caught him in the right lower portion of the abdomen. 

Examination . — His temperature was 37.2 C. (99 F.), 
his pulse rate 100 and his blood pressure 138 sj'stolic 
and 70 diastolic. 

Abnormal Findings : The patient’s general condition 
■was good. There was an incision in the right lower part 
of the abdomen, beginning just above the anterior su- 
perior spine and running transversely toward the mid- 
line. There were several loops of large and small bowel 
lying on top of the abdomen, and these were covered 
with spilled intestinal contents. 

Course . — The patient was taken to the operating room 
immediately, and, with him under spinal anesthesia in- 
duced with 100 mg. of meU'caine hydrochloride, the 
loops of intestine lying on top of the abdominal wall 
were examined; a perforation approximateh- 5 mm. in 
diameter on the antimesenteric border of the ileum about 
2 inches (5 cm.) from the ileocecal -valve -was found. 
There was little or no evidence of trauma to the intestine 
surrounding this perforation, and it was our impression 
that the bowel had been ruptured from the pressure 
within its lumen, rather than from external trauma. The 
exposed intestines were then thoroughly irrigated with 
a large amount of isotonic solution of sodium chloride. 
The surrounding slnn was prepared, and the perforation 
in the ileum was then repaired with a Connell suture of 
no. 5-0 chromic surgical gut for the first layer and an 
interrupted Lembert tv^pe of suture for the second layer. 
The sutures were placed transversely. .After the rest 
of the bowel had been examined, it was returned to the 
peritoneal ca-vity. The wound was enlarged to facilitate 
exploration of the peritoneal cavity. .A tear in the 
posterior part of the peritoneum over the psoas muscle 
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tin's state can be maintained by add-forming 
diets ' and by administration of ammom'um 
diloride.® 

In reinvestigating this problem we dedded (1) 
to limit our obsen'ations to the rate of epitheli- 
zation and (2) to attempt to influence the tissues 
via tlie blood, b}' using such simple substances 
as ammonium chloride and sodium acetate, 

W.vrJ 



Fig. 1. — Chart showing the average rates of epithelial 
coverage of experimental wounds in three groups of rats 
fed acid and alkaline diets. 

which are knonm to produce acidemia and al- 
kalemia if given in sufficient doses, but in our 
experiments to limit the doses of these salts to 
“practical” amounts, i. e., by adding them^ to 
the drinking water of our animals in sufficient 
quantit)'' to make a solution of 2 per cent. Greater 
concentrations than this could not be used satis- 
factorilj' in ordinart’’ practice, on account of 
nausea and vomiting. 


irETHODS 

The standard wound was made by the ^ 

a circular loop electrocauteo^ to ^ shated an s 
area below the scapular area of a rah J- ^ in * 
where it could not be interfered with by e • 

The circular patch of skin and fascia, 1 
diameter, was removed with scissors from me u 
lying muscle and trimmed clean, and the . 

wound was fixed to the muscle by hghtl> tou 
with a small knob cauterj'. No dressmg was 
the wound. Seventj-two hours later measuremm !• 
made by tracing the outline on a glass slide uith ^ 
pen, projecting through a photographic enlarger w 
^ve a magnification of X 10; the area «easu^ 
with a planimeter. The first area measured was alieo 
100 per cent Measurements were repeated ererj ci 
davs until healing n-as nearly complete. 

Three groups of am'mals were used, all 
fed the usual laboratory standard diet, 
addifving or alkalinizing solution (2 per cent) ^ubsU- 
tuted'for drinking water. This d.ct was c^menccd 
ce\-en days before the wounds were made. Thr^ groups 
of mts were obserr-ed: (O Thirteen rats received am- 


7. Herrmannsdorfer, A.: Deutsche Ztschr. f. Chir. 

a'Rci.ml^' C., and Winkler, H.: Deutsche Ztschr. 
j. diir. 241:313, 1933. 


monium chloride solution; (b) 12 rats received sodium 
acetate solution, and (c) a control group received vater. 

Figure 1 shows the results. The three cmves represent 
the average rate of epithelizati'on in each of the three 
groups and provide data for studying: (a) the effects, 
if any, of acidification and alkalinization on the rate of 
epithelial growth; (b) some aspects of the mechanism 
of epithelization. 

THE EFFECT OF ACIDIFYING AND ALKALINIZ- 
ING SALTS, ADMINISTERED BY MOUTH, 

ON EPITHELIZATION 

The three curv^es almost coincide; they show 
that the rate of epithelization is unaffected by 
acid and alkaline salts taken by mouth in the 
doses used by^ us. Since the salt solutions pro- 
vided the only fluid imbibed by these animals 
for twentj'-five days, it would appear that, what- 
ever effects these salts might produce under 
extreme experimental conditions, their effects 
were practically nil under the conditions of our 
experiments. 

SOME ASPECTS OF EPITHELIZATION 

Since all three curves practically coindde, we 
can assume that they represent fairly closely the 



Fig. 2, — Chart showing increasing daily ccntript^ 
growth of epithelium, but with constant coverage, 
experimental wounds. 


rate of epithelization in rats under normal co..^ 
ditions. The fact that the average curve H , 
straight line, except during tlie first three or o-- 
days and at its termination, shows that y- 
same percentage of the original area is * 

per day, in spite of the fact that the Icngta ^ 
the edge of new epithelium becomes progre--” 
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shorter. Figure 2 diagrammaticalh’ represents 
the growth on three successive days. Each ring 
represents the epithelial edge at the beginning of 
each da}'. The areas between the rings are equal ; 
i. e., they represent the total coverage each day. 
It is obvious, however, that the distance covered 
radially toward the center increases each day in 
inverse proportion to the length of the edge of 
new epithelium. ^V^^at does this mean ? Are the 
cells on the continuously diminishing edge prolif- 
erating proportionately faster in order to cover 
the same area, (proliferative activity increasing 
with time) ? Or are the epithelial cells being 
pushed or migrating centerward? The latter 
supposition would imply that the proliferating 
cells are on the original peripheiy- and do not 
change place, i. e., that the process resembles 
that in normal skin, in which the proliferating 
basal cells push the older cells toward the outer 
surface, whereas in wounds the old basal cells 
push the epithelium as a sliding sheet across the 
wound toward the center. The latter explanation 
is supported by the obseiwations of Loeb,® who 
found the mitotic actirnty confined to the “back 
areas” (the original periphery) , at some distance 
from the advancing epithelial edge. 

Since our work has been completed, Henshaw 
and Meyer have published their results, with 
an excellent summar}- of earlier work, which 
we have therefore omitted from this paper. 
tVe agree with them that the rate of pro- 
liferation of the basal cells is constant during 
most of the period of healing (represented by 
,:he straight part of the cuiwes in figure 1) and 
hat therefore the time of coverage of a long 
larrow wound would be determined by their 
'ormula T =^, in which T is the total healing 
ime, L the initial breadth of the wound and V 
he rate of advance of the epithelial edge per 
lay. 

When, however, the wound is circular, or the 
)eripher}' is short compared with the area, and 
he peripheral basal cells are pushing the epi- 
helium toward the center (fig. 2) the increasing 
/iteral pressure of the converging “columns” 
f cells would be expected to accelerate the for- 
< ,-ard movement of the “head” of each converging 
column,” i.e., V, or the distance traveled each 
ay toward the center, to increase with time. Our 
xperiments show this to be true. Their formula 

j ‘ 

i' 9. Loeb, L. : Arch. f. Entwckingsmechn. d. Org. 
'A-.297, 1898. 

10. Henshaw, P. S., and Mever, H. L. : J. Nat. Can- 
'^■r Inst. 4:351, 19-M. 


therefore does not hold true for this type of 
wound. 

Henshaw and Meyer further stated that the 
healing of irregular wounds is a function of 
neither the length of the growing edge nor the 
area of the wound but of the diameter of the 
largest circle that can be described within the 
edges of the wound. The matter is not as 
simple as this. Since gro\\'th of the basal cells 
pushes out the epithelial sheets in a direction at 
right angles to the growing edge (shown by 
arrows at A and B in figure 3), it follows that 
at A, where the lines of growth converge, the 
distance traveled toward the center, C, will be 
considerably greater than the distance traveled 
from segment B, where the lines of grovtJi di- 
verge. It would seem that no simple formula will 



Fig. 3. — Drawing showing variations of centripetal 
growth of epithelium on convex and on concave seg- 
ments of the peripherj- of a wound. 

describe the time of wound healing unless the 
wound is of such a simple shape that the area 
can be readily calculated. 

REGULATION OF GEOWTH 

Although we have no intention of discussing 
the various theories of growth and the factors 
regulating it — of which the best known are 
those of Carrell and of Burrows — certain 
interesting considerations arise from the fore- 
going observations. 

One of these is the reason for the slowing 
down and final cessation of the growth of basal 
epithelial cells, represented by the flattening out 
of the terminal part of the growth curve (omitted 
from figure 1). As the growing cells push the 
enlarging epithelial sheet across the wound, 
especially when the lines of growth converge 
with an increasing lateral squeeze, resistance to. 
or pressure on, the proliferating cells must also 
increase. Since pressure on growing tissues else- 
where leads to diminution and cessation of 

11. Carrel, A.: J. Exper. Med. 15:516, 1912; Proc. 
Inst. Med. Chicago 8:62, 1930. 

12. Burrows, M. T. : J. M. Research 44:615, 1924; 
Am. J. Anat. 37:289, 1926. 
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growth and even atropliy and, conversely, since 
the release of lateral intercellular pressure (as 
in wounds) leads to further growth, one would 
expect mutual cellular pressure to be a factor 
in some way regulating growth, probably "by 
mechanically interfering with the inflow or supply 
of nutrient and growth-stimulating substances 
(creatine, sulfhydr)'! compounds, etc.) and with 
the outflow of waste producti, which, as is 
known from observations on tissue cultures, 
diminish cellular growth. If these things are 
true, then healing wounds are self regulating. 


CONCLUSIONS 

From these considerations we conclude thal 
(a) with a constant rate of epithelial prolifer; 
tion, the area covered per day depends only o 
the length of the periphery of the wound; (6 
for ivounds with a high ratio of periphery t 
area (long, narrow wounds) a simple forinul 
based on the breadth of the wound can be use 
for calculating healing time, and (c) for wound 
with a low ratio of peripherj^ to area (broai 
wounds) a formula based on the more compli 
cated measurement of area must be employed. 



DIFFERENCES IN THE PATTERNS OF BITES OF 
VENOMOUS AND OF HARMLESS SNAKES 


CLIFFORD H. POPE, B.S., axd R. MARLIN PERKINS 

CHICAGO 


Some students maintain tliat when a pit viper 
bites in self defense it merely sticks its fangs 
into the victim as a stab, whereas others insist 
that such a snake uses both its jaws in a true 
bite. Early reports of the last century, such 
as the classic ones of Weir Mitchell and Joseph 
Fayrer, vaguely describe pit vipers as actually 
biting, but the fact was not emphasized because 
then much more important aspects were cr}-ing 
for attention. Nearly all recent instructions for 
the treatment of snake poisoning flatly state 


If a venomous snake leaves but two marks, 
there can be no doubt about its identity and just 
where the first aid cuts should be made ; if many 
marks are left b}’ either a poisonous or a harm- 
less snake, the victim, already suffering from 
tremendous nervous strain, may be called on to 
exert considerable judgment in determining the 
nature of the bite and then, in case it is dan- 
gerous, finding the fang punctures. 

In the United States, all poisonous snakes 
except two kinds of coral snakes are pit vipers. 



, Fig. 1. — Teeth of a harmless snake compared with teeth and fangs of a venomous one. A, upper jaw of a 
.vestem diamond-back rattlesnake seen from below, showing the fangs folded and the two rows of teeth lying 
between the fangs, each row being made up of three teeth on the palatine bone and eight on the pterj-goid bone. 
5, side view of one arm of the lower jaw, with its ten teeth. C, diagram of the arrangement of the teeth and 
'angs in the same upper jaw, each fang being represented by a heavy black spot D, teeth in the upper jaw of 
he bull snake, a harmless domestic species. The two inner rows are longer than in the rattler, since the bull 
■nake has seven more teeth on the palatine and two more on the pterj-goid bone. The bone that in the rattler 
■erves as a base for the fangs carries sixteen teeth in the bull snake. E, one arm of the lower jaw, which 
las twice as many teeth as that of the rattlesnake. F, diagram of the arrangement of the teeth in the bull snake. 


hat the bite of a venomous snake leaves only 
me or two fang punctures and is therefore 
eadil}’ distinguished from that of a harmless 
me, with its six rows of punctures made bv' 
mall teeth (fig. 1). The purpose of this paper 
5 to settle the question, which has practical 
alue in the treatment of snake poisoning as 
/ell as theoretic interest. 


Since coral snakes never strike but inject their 
venom by seizing a victim at close range and 
chewing, they have been left out of considera- 
tion; obvioush* the pattern of their bite is a 
separate problem. The pit viper of the United 
States that inflicts the greatest number of serious 
bites is the western diamond-back rattlesnake 
(Crotalus atrox) ; hence this species was chiefly 
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used in the demonstrations. Conclusions based 
on it are no doubt valid for other rattlesnakes 
in the United States. The pit vipers of the 
United States lacking the rattle are the water 
moccasin (Agkistrodon piscivorus) and the 
copperhead (Agkistrodon inokasen), and a 
representative of each of these was also used 
to complete the list of domestic pit vipers. Since 
Klauber lias suggested tliat some tropical Amer- 
ican kinds bite in a somewhat different manner, 
it may be best to refrain from generalizing about 
pit vipers other than those of the United States. 

All of the harmless snakes in the United States 
big enough to bite have four rows of teeth in 
the upper jaw and two in the lower. Figure 
I D, E and F shows the arrangement of the 
teeth in the bull snake (Pituophis sard), a harm- 
less species. Since the teeth in atyv one of the 
harmless snakes are usuall}" similar in size, 
structure and shape, most of them come into 

• • 
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Fig. 2, — Diagrams of aimost perfect bite patterns ol 
a poisonous and a harmless snake. The stippled areas 
are approximately over the pockets of injected venom. 
A, western diamond-back rattlesnake. B, bull snake. 

play during the act of biting and in a perfect bite 
leave six rows of punctures, four rows in one 
group and two in the other (fig. 25). In the 
pit vipers, the outer row on each side of the 
upper jaw has been reduced to a single large, 
erectile, hollow tooth, the fang. The bite of a 
pit viper, therefore, should leave not more than 
iovir rows of punctures in addition to the two 
large perforations made by the fangs (fig. 2.4). 

If, in defending itself, a pit viper stabs rather 
than bites, only the fangs can come into play; 
it it actually bites, the two rows of small teeth 
of the upper jaw and the two of the lower will 
make their marks in addition to the fangs, which 
are much farther apart than the rows of teeth. 
Due allowance must of course be made for bites 
on finger and toe tips and for those that for 
various other reasons do not make discenuhle 
patterns. Interference by clothing may prevent 


punctures by the teeth, but it is well known that 
bites through clothing are not nearly so dan- 
gerous as those encountering no such obstruc- 
tion. 

The first demonstrations were made with 
plasticine cylinders approximately the size of 
a human wrist. One cylinder, wrapped in a 
piece of soft, thin paper, was held in front of 
a rattlesnake, which in turn was lying on the 
bottom of a large container with sides of wire 
screening. Figure 3 shows the pattern made 
by the teeth of a Texas western diamond-back 
rattler (Crotalus atrox) measuring 39 inches 
(99 cm.) exclusive of the rattle. Eight teeth of 
the upper jaw as well as the fangs pierced the 
paper and entered the plasticine. Five teeth 
of the right side of the lower jaw made punc- 
tures, as did about as many of the left side; 
some of the impressions made by the teeth ot 
this side were not saparate. Venom that had 
spilled around the fang punctures was absorbed 
by the paper, as indicated b)- stippling it! the 
figure. On each side, about midway between 
the punctures of the upper and lower jaws, dis- 
tinct impressions of lip scales could be seen m 
the plasticine (fig, 3 5), showing that a consider- 
able pull must have been e.xerted by the jaw-clos- 
ing nuisdes. Such a bite is not a stab, nor does it 
leave only the punctures of the two fangs. 
Figures 1 A and 4 show the arrangement of teeth 
in the western diamond-back rattlesnake and 
will help any one to understand how a snake 
with a head only inches (4 cm.) long can , 
get the teeth of the upper jaw so far from those 
of the lower. Since the movements of a snake 
in striking are faster than the human eye, the 
exact position of the jaws when they are seizing 
an object is unknown; the figure gives the 
approximate position only. 

The plasticine cylinder was next held in fron* 
of the same snake but vertically instead of hoO; 
zontally-, to suggest the position of a leg ^ 
walking (fig. 5). The strike produced a pattern 
differing from the first in only a few points- 
The marks of the teeth of the upper jaw were 
a little farther from those of the lower, whicn 
indicated that the jaws were spread to thc|- 
utmost and must have been at about an angi- 
of 180 degrees. The axis of the bite was ri('‘ 
vertical ; this showed that the snake tilted a-' 
head slightly, as if to get a better grip on tk 
almost flat surface confronting it. . The mark' 
of the teeth of the lower jaw ran together'^ 
proof that the jaw pulled tiicm sharply upwam 
as well as inward. This would he inevitable i- 
a biting rather than a stabbing action. 
over, the snake hit, in spite of the fact that 
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object presenting an almost flat surface would 
be so much more readily stabbed. 

Two cylinders of a plastic called “catabond” 
were next prepared. At tbe stage in whicb if 


Texas was induced to bite this cylinder, with 
results as shown in figure 6. The water mocca- 
sin has more teeth in the upper jaw ( five on 
the palatine bone and fifteen or sixteen on the 



B 

Fig. 3. — Bite pattern of a western diamond-back rattlesnake, made in a plasticine c>-linder that was wrapped 
n thin paper and held horizontally in front of the snake. Stippling represents venom that was spilled on the 
lurface around the fang punctures. On the left side, a replacement fang had become functional before loss 
)f the old fang. In A, impressions of the lip scales are. outlined by dots. Some of the punctures by the teeth 
ire not separate. B, an enlargement of the same pattern flattened and showing in dotted outline impressions that 
,vere made through the paper in the plasticine by the lip scales. A few punctures on the lower left side are not 
separate. 



Fig. 4. — A, side view of the head of a western diamond-back rattlesnake, with mouth open and fang erect. B, 
phantom view of A, showing only the fang on the maxillary bone, the teeth of the upper jaw on the palatine and 
pteiygoid bones and the teeth below on the end of the mandible. 

is used, this material is about as resistant to pterygoid bone on each side), as indicated by 
pressure as human flesh. A 27 inch (68.6 cm.) the greater number of punctures made in the 
water moccasin (Agkistrodon piscivoms) from evdinder. The lower jatv also has more teeth 
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serum seeping from the fang punctures. No 
one knows, of course, how many cuts have been 
made in the wrong place and how man}^ bites 
b)' harmless snakes have been cut. There are 
numerous records of severe sj'mptoms and even 
death following the bites of innocuous species 
thought by the victim to be venomous. The 
introduction of venom causes sharp pain, but an 
apprehensive person aware of this fact will often 
imagine pain after the bite of a harmless snake 
or even after the scratch of a thorn. 

summary 

The literature on snake poisoning is mislead- 
ing in stating that a pit viper in biting makes 
only one or two large punctures, in contrast to 
the several rows of small ones made hy a harm- 
less snake. The reason for this is said to lie in 
a difference between the behavior of the two 
types of snakes; i. e. the pit viper merely stabs 
with its pair of long fangs, whereas the harm- 
less snake actually bites. It is demonstrated 
here that pit vipers of the United States bite 
as effectively as most innocuous snakes ; in no 


sense do they merely stab. The bite pattern of 
the pit viper, though not simple, can be recog- 
nized. Moreover, a careful study of the bite 
may reveal the approximate location of the 
pocket of venom, the size of the snake and even 
its generic identity. 

In dealing with an}" ph3'sical injury the first 
step is to make an exact analysis of it. In the 
case of snake bite, one must first determine 
whether one is treating actual snake poisoning 
or mere]}’ superficial scratches and pricks of a 
harmless snake. Phj’sicians who report cases of 
poisoning should include diagrams of all marks 
made b}’ teeth and fangs and thus help in the 
accumulation of data on bite patterns. Direc- 
tions for the treatment of snake bite should 
explain the true difference between the patterns 
of harmless and venomous snakes and e-vyhin 
hoAV interference by clothing will invariably 
modify both. 

Miss Marie H. Pettibone drew all the illustration.'. 
Miss Priscilla Hannaford gave general assistance and 
various colleagues of the Chicago A'atural Histor.r 
Ifuseum gave advice and tedinical suggestions. 
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KIDNEY 

Anomalies . — Lowsley and Alenning ^ report a 
case of pelvic single kidney, which brings the 
total number of reported cases of this anomal}' 
to 36. In 13 of the 35 cases which have been 
reported previouslj’’, operation was performed on 
the kidney. Nephrectomy for supposed neoplasm 
was performed in 2 cases; obviously, death oc- 
curred in both cases. In another case in which 
operation was performed for tumor the kidney 
was punctured to obtain a specimen for biopsy 
and the patient died one week after the opera- 
tion. Three patients were operated on for stone ; 
1 died five days after operation. One patient 
underwent nephrostomy for hydronephrosis. 
Thus, in 4 of the 13 cases the patients died after 
operation on the kidney. Most of the earlier 
deaths are attributable to failure of diagnosis, 
owing to lack of instrumental and roentgeno- 
graphic facilities. 

This article has been released for publication by the 
Division of Publications of the Bureau of Medicine and 
Surgcrj' of the United States Nai-j-. The opinions and 
views set forth in this article are those of the writers 
and are not to be considered as reflecting the policies 
of the Na'v'j’ Department 

1. Lowsley, O. S., and Menning, J. H. : Pelvic 
Single Kidney: Report of a Case, J. Urol. 51:117-127 
(Feb.) 1944. 


The average age of the patients in this series 
of cases was 25 years. The youngest was an 8 
month fetus. !Most of the patients were bettveen 
the ages of 20 and 40 years. Only 1 was more 
than 47 years of age; this patient was 68 years 
old and died of pneumonia after pyelotomy was 
performed for stone. Genital abnormalities were 
present in 18 of the 36 cases. 

In the case reported by these authors, the 
patient was a boy, years of age, who was 
hospitalized for infection of the urinary tract. 
Cystoscopy did not disclose an}-- ureteral orifice 
on the left side. Retrograde pyelography dis- 
closed a pelvic kidney lying over the upper por- 
tion of the sacrum. The ureter was dilated and 
tortuous and seemed to terminate abruptly at the 
intramural portion. A fifteen minute-delayed 
roentgenogram showed complete retention of 
the contrast medium. Surgical exposure revealed 
the ectopic kidne}-. The ureter was coiled and 
tortuous, particularly in its upper segments, and 
was moderately thickened. A metal probe was 
passed into the ureter. An incision was made 
over the probe, and the intramural segment of 
the ureter was dissected free from the bladder. 
The lumen of the intramural portion of the ureter 
was definitely stenotic. The kidnej' was drawn 
upward, and nephropexy was performed. About 
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8 cm. of the redundant ureter was excised. The 
stump of the ureter was drawn through the open- 
ing of the bladder and fastened there. The post- 
operative course was uneventful. A check-up 
fifteen months later revealed prompt excretion 
of the intravenously injected dye. The kidney 
was in good condition, and there was much less 
dilatation of the calices than there had been pre- 
viously. 

Culp and Hiebert - found congenital anomalies 
of the ureter in 23, or 3 per cent, of 747 cases in 
which pyelography was performed because of 
symptoms referable to the urinary tract. A great 
variet}' of anomalous conditions was encountered 
in this group of 23 cases. 

In more than 50 per cent of the cases infection 
of the urinary tract, lithiasis or h 3 'dronephrosis 
was present. Since all of the patients were com- 
paratively young, there is reason to suspect that 
secondary pathologic changes eventually may 
occur in other cases. From the available evidence, 
one must conclude that anomalous kidneys are 
more likety to be the site of disease than normally 
developed kidneys. 

In 52.2 per cent of these cases the S 3 ’mptoms 
were due to secondary pathologic changes. When 
these changes were eliminated, most of the 
symptoms were relieved. 

Nevertheless, some anomalies appeared to be 
capable of producing discomfort despite the ab- 
sence of superimposed disease. This seemed to 
be true especial) 3 ' in cases of renal ectopia. In 
almost a third of the cases, however, the symp- 
toms were not related to the anomalies. 

Treatment consisted of chemotherapy for infec- 
tion, ureteral dilatation and surgical removal for 
calculi and efforts to promote better renal drain- 
age for hydronephrosis. Recurrences of these 
secondary pathologic changes are to be expected 
in some instances, and nephrectomy eventually 
may have to be done in some cases. Congenital 
anomalies of other systems were present in only 
3 cases. 

Because of the relatively high incidence of 
renal symptoms and secondar 3 ' disease in cases 
of congenital anomaly of the upper part of the 
Hrinar 3 ’ tract, the anomaly must be evaluated 
cautiously and considered a source of potential 
urologic difficult 3 -. 

Exley and Hotchkiss " report a case of clear 
cell carcinoma of a supernumerary kidney. They 
sav that a true supernumerary kidney, with an 


2. Culp. O. S.. and Hiel)<;rt. P. E.: Clinical Sitt- 
ficance of Congenital .•’inomalic? of the Kidney and 
reler J. Urol. 51:397-403 (.April) 1944. 

3. &dey, M. and HotchVi-. W. S.: Suf^rnumcrao^ 
idnev with Clear Cell Carcinoma. J. Lnd. 51:aW.a,g 
fune) 1944. 


individual blood supply and no anatomic connec- 
tion to another kidney, is extremely rare. This 
rarity is readily explained when one considers 
the combination of embr 3 ’ologic circumstances 
necessary to effect this result. First, there must 
be an abnormal mesenchymal splitting so that 
two separate mesenchymal bodies are formed 
on one side. Then there must be simultaneously 
and independently a splitting of the ureteral bud 
as it elongates and migrates cranially on that side. 

Forty-three cases of clear cell carcinoma of a 
supernumerary kidney have been reported, and 
the case reported b 3 ' Exle 3 f and Hotchkiss makes 
a total of 44. These authors state ; 

The term supernumerary' kidney should be resened 
for the free accessory organ which is a distinct, enca^ 
sulated, large or small parenchymatous mass topograpW* 
cally related to the usual kidney by a loose cellular 
attachment at most, and often by no attachment wbat- 
soever. 


A preoperative diagnosis has been made only 
3 times ; in many of the cases diagnosis was made 
atv necrops 3 '. 

The ages of the patients in the reported cases 
ranged from 9 months to 67 years. In most of 
the cases in which operation was performed the 
sy'mptoms first occurred in the second decade of 
life, but the condition is prone to produce patho- 
logic change in the kidney in early life. The 
incidence of the anomaly is equal in the two 
sexes. The extra kidney may be above or helou' 
the normally situated kidney, but it usually i> 
below. Harpster said that the supernumeraq 
kidney may be situated in the iliac region or in 
the pelvis. In 6 of the reported cases it was m 
the true pelvis. The supernumerary kidney i= 
also smaller than the normal kidney unless tlicf^ 
is an associated disease process. 

In the majority' of cases the ureters fuse soiuC' 
where in tlieir course to the bladder. The nw!‘ 
common point of fusion is a short distance alio'C 
the ureterovesical junction. If there is no fusion ; 
of the ureter above the bladder and if cystoscoji 
reveals a right and left ureteral orifice in tl; 
bladder, a careful and diligent search may reves 
an cxtravesical orifice. 


In the case reported by Exley anti Hotchki- 
lie patient was a man, aged 65 years, who com 
ilained of general weakness and an uncoinim' 
blc feeling in the lower part of his abdomen, o 
omiiial palpation revealed a movable, firnm"n‘‘ 
bout 5 inches (12.7 cm.) in diameter, in '■ 
fiddle of the right sitic of the abdomen. 8ciro 
rade pyelograpliy disclosed that the right ki'fn'-j 
•as comparatively normal; on the right 
icre were two kidney {lelves, which were 
L-parated, and two sejmratc ureter.s, which Y''--' ' 
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together about midway down their course to the 
bladder. With the patient under spinal anes- 
thesia, the retroperitoneal region on the right 
side was explored. A large mass about 5 Inches 
(12.7 cm.) in diameter was present in the lower 
of the two kidneys on the right side. The two 
kidneys were completely separate and had sepa- 
rate ureters. The lower kidney, because of its 
increased growth, had e.xtended down behind the 
upper kidney. This lower kidney, with its con- 
tained mass, was removed. The diagnosis was 
supemumerar}- right kidney with carcinoma of 
the clear cell t\-pe. 

Nation * says that the critical period in fetal 
life for development of ureteral duplication is the 
fourth week. Complete ureteral duplication re- 
sults from the formation of two ureteral buds on 
one wolffian duct. Partial duplication results 
from bifurcation or cleavage of the renal pelvis 
and ureter. 

This anomaly was encountered in 0.7 per cent 
of 16,000 cases in which necropsy was performed. 
In these cases, the age of the patients who had 
ureteral duplication did not differ appreciably 
from the age of other patients. In cases in which 
the diagnosis is made clinically, renal disease 
with ureteral duplication is likely to be discovered 
before middle life. 

Ureteral duplication is 27 per cent more com- 
mon in women than in men. Clinically, this 
anomaly is obsen-ed three times as frequently 
in women as it is in men. Unilateral ureteral 
duplication occurs three times as often as bilateral 
duplication. Unilateral duplication occurs with 
approximately equal frequency in the right and 
left ureters and in men and women. Bilateral du- 
plication is approximately 10 per cent more com- 
mon in women than in men and is observed more 
often clinically than at necropsy. Ten per cent 
more of unilateral duplications are incomplete 
than are complete; the exact reverse is true of 
bilateral duplications. 

Bifurcation occurs with appro.ximately equal 
frequency in all parts of the ureter. The inci- 
dence of renal disease discovered at necropsy is 
not influenced b}' ureteral duplication. 

The most common pathologic lesions associated 
with this anomaly are infection, hydronephrosis 
and nephrolithiasis. The most common symptom 
is pain. The average blood pressure in this series 
of cases was lower than that in other cases in 
which the anomaly was not found at necropsy. 

Xation, E. F. : Duplication of the Kidney and 
Ureter: -U Statistical Study of Two Hundred and 
Thirty New Cases, J. Urol. 51:456-465 f^^ay) 1944. 


Highee ' states that hypoplasia seldom exists 
alone as a congenital anomal}'. Often it is associ- 
ated with epispadias, hypospadias and pseudo- 
hermaphroditism. In the past it has often been 
overlooked entirely, or if infection has compli- 
cated the situation it has been confused with 
chronic atrophic pyelonephritis. 

Renal hypoplasia may be defined as a miniature 
or rudimentarj' kidne}-. It should be differen- 
tiated from two closely allied conditions: renal 
agenesis, in which no renal tissue is present, 
and renal aplasia, in which rudimentar}- renal tis- 
sue e.xists without a collecting system. 

The distinguishing characteristics of the hypo- 
plastic kidney are : ( 1 ) a thin rim of parench 3 Tna 
usually can be visualized roentgenographically. 
and (2) it secretes urine of var}'ing qualit}' and 
amount, which is collected either b\' normal or 
bizarre calices or by a hydronephrotic or small 
bulbous renal pelvis and transferred to the blad- 
der b}' a well formed ureter. It should also be 
distinguished from chronic atrophic p 3 'elone- 
phritis. This may be difficult if infection pre- 
viously has been present. However, the con- 
tracted and irregular minor calices will usualh' 
stand out. in contrast with those of the con- 
genitally small, smooth, normally formed kidne 3 '. 

Owing to an unhealthy embr 3 -ologic back- 
ground. the hypoplastic kidne 3 ' is more subject 
to infection than a normal one and frequently 
suffers from repeated or chronic infection, which 
alters the structure of the kidne 3 ', both grossly 
and microscopicalh'. The glomeruli are usualh- 
small, though normal. A few ma 3 ' be foimd 
h 3 -alinized, and the tubules are lined with low or 
degenerated epithelium. Some of the tubules that 
are lined with degenerated epithelium show C 3 -stic 
changes. 

Weiss has obserr-ed that h3’poplastic kidne3's 
are more subject to p3-elonephritis than kidne3-s 
of normal size and that chronic infection is more 
likeh- to persist. Therefore, one might expect an 
increased incidence of h3-pertension with infected 
h3-popiastic kidne3-s. This, however, has not 
been observed 63- Higbee. Nephrectom3', when 
performed, has usualh- been necessitated in 
order to relieve either pain or infection. No 
cases have been encountered in which nephrec- 
tom3- has been performed with the expectation of 
curing the accompan3-ing h3-pertension. 

The most common non-nephritic lesions in the 
order of their decreasing frequenc3- were: (1) 
atrophic forms of p3-elonephritis. including those 
following previous renal operations. (2) renal 

5. Higbee, D. R. : Congenital Renal Hypoplasia 
Associated tvith Hs-pertension : Report ot Two Cases. 

J. Urol. 51:466-475 (May) 19^. 
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neoplasm, (3) renal Hthiasis, (4) h 3 'dronephro- 
sis, (5) renal tuberculosis and (6) pol 3 'cj'stic 
lddne3’s. 

The best results from operation were obtained 
in cases of atrophic p 3 'elonephritis with advanced 
cicatricial changes in the tissues. In 60 per cent 
of these cases recovery occurred. The second 
most successful results were obtained in cases 
of renal tuberculosis associated with h 3 'perten- 
sion. Recovery occurred in 50 per cent of these 
cases. Complete recover 3 ' occurred in 25 per 
cent of the cases in which stone and h 3 ’drone- 
phrosis were associated with h 3 'pertension. 

Nation ® states that renal aplasia usualh' results 
from failure of proper contact between the ureter 
and the metanephros. True renal aplasia was 
found in 16 of 27,000 necropsies. The inci- 
dence of the condition in this series was about 
the same as that of renal agenesia, 'in 3 cases 
the anomal 3 '' was bilateral. The right and left 
kidneys were involved with equal frequenc 3 '. 
Nine of the patients were males, and 7 were fe- 
males. Six of the 9 patients who lived more than 
one month died as a result of h 3 ’pertension ; each 
had extensive disease of the functioning kidney. 
Four patients, 3 females and 1 male, had devel- 
opmental defects of the genital tract. Renal 
aplasia can seldom be distinguished clinicall 3 ' 
with certainty from renal agenesia. Operation is 
indicated for the following conditions : ( 1 ) pain. 
(2) intractable hypertension with no evidence 
of disease of the functioning kidne 3 ' and (3) 
hypertension in which pyelonephritic contracture 
or renal h 3 -poplasia cannot be excluded. 


Tumor . — Herger and Sauer' report data on 
100 consecutive patients with cortical tumor of 
the kidne}'. Seventy-three of the patients were 
admitted to the hospital with inoperable, recur- 
rent or metastatic lesions, and 27 patients had 
early or moderateh' advanced tumors. .-\t the 
time of the report only 4 patients were alive and 
apparently well: 11 were alive but still had the 
di.sease. 10 could not be traced. 4 had died of 
other causes and 71 had died of the disease. 
Operation offers the only chance of cure provided 
the tvmwr is still operable. E.vternal irradiation 
is of little or no value in the majority of cases, 
because parenchymal neoplasms of the kidney arc 
radioresistant. Some of the patients with cortical 
tumors of the kidney ma}' have sym[)toms for 
niany vear.-- prior to admission to the ho-,])nal. 


6. N.itio:'. 
Sixteen Case 

7. Herger, 
ucy Turtior- 
Ca-cs. Siirp.. 


K. I'. : Re-nal .Vplasia ; A Study of 
. J. L'rol. Si:579-:i'> (June) 1W4. 

C. C~ and Sauer. H. R.: Cortical Ki>I- 
-.-\uaKsis of One Hundred Consecutive 
(ivuec. & Obst. 7S:5?d-550 (June) 1944 


These patients may live for a considerable kng 
of time before they succumb to the disease. 

Loeb® reports a case of WilmS’ tumor in 
woman, 49 3 'ears of age, who at. the onset li: 
some discomfort in the right flank, which devf 
oped into severe pain in the right lumbar regio 
Bilateral p 3 'elograms showed a normal k 
kidne 3 '’, but gross enlargement of the shadow 
the right kidne 3 ' over the upper pole with elongj 
tion and distortion of the superior calices. . 
communicating portion was also filled with tl 
contrast medium. These findings indicated 
C 3 'stic mass in the upper pole of the fight kidne) 
There was also bilateral calcification of the iiga 
nients connecting the spinal column with the wins 
of the ilium. A cardiogram was normal. Tk 
kidne 3 ' was removed, and convalescence wa? 


uneventful. 

Ockerblad and Carlson ® report a case ol 
Wilms tumor with an eight year cure. Tie 
patient was 11 weeks old when first seen. On 
examination a large mass was found in the kfi 
side of the abdomen. A plain roentgenogram 
and intravenous pvelograms showed normal rena. 
pelvic outlines on the right except for a biM 
renal pelvis. On the left side there was no cn- 
dence of renal function. A mass occupied t!i: 
renal region on this side and had displaced 
stomach upward and the colon to the right. 
The left kiclney was removed through a siibcosh! 
incision. The large tumor mass had replaced tbi 
kidney almost entirely. Convalescence was un- 
eventful. The patient was given roentgen tb’f' 
ap 3 ' for twent 3 '-five days onhx Microscop.- 
examination indicated that the growtii was « 
\\'ilms tumor. 

Wood reports a case of Wilms tumor i 
a Filipino. 45 years of age. The clinical cnwis 
of the disease from the onset of symptoms las'*'' 
seventeen montlis, the last fourteen of which "a- 
spent continuously in the hospital. Hi.-u- 
logically, this tumor showed nniclr variation ’■ 
structure. It consisted of rather well dim-^ 
entiated epithelial structures, resembiing alxirm- 
tubules and glomeruli, and myoblastic strucunr^' 
manifesting a lesser degree of difl’ereniianc- 
Some f)f tile metastatic lesions were almo 
entirely ^^arcomatons. In such nodiik-s, hj- 
ever, cross striations in the muscle cells CfiiiW 
found only infrequently. Longitudinal inyofi 
were more numerous than cross stnai 
-Manv of the cells contained “dnstlike < 


S. ijnui), .\[. J, : Report of 3 Case of U )bn- 7 
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plasniic granules. An accurate diagnosis was not 
made until completion of studies made at 
necropsy. Intravenous pyelograms made early in 
the disease gave uniformly negative results and 
were noncontributory toward indicating the 
kidney as a possible source of the disease. The 
only urinary abnormalities consisted of mild 
transient hematuria and pyuria at the beginning 
of the disease. Dull pain in the lumbar region 
constituted one of tbe earliest, most persistent 
and outstanding symptoms. 

Melicow ” reviews 199 cases of renal tumor 
observed at the Squier Urological Clinic. 
Nephrectomy was perfomied in 162 cases. In 
he majorit}- of the remaining 37 cases the lesion 
vas inoperable. The diagnosis was based on 
bservations made by roentgenography, biopsy or 
utops}’. 

Renal neoplasms are more common in men 
ban in women ; the ratio of men to women is 
.5 to 1 (140 men to 59 women). 

Neoplasms occur with about equal frequency 
1 the two kidneys. Tumors of the left kidney 
a ^lelicow’s series predominated in the inopera- 
le group and in the group of highly malignant 
lixed tumors in both adults (4 on the left to 
on the right) and infants (6 on the left to 3 on 
ae right). 

In 137 cases, or about 70 per cent of the 
atal cases of renal neoplasm, the tumor occurred 
.•hen the patients were between 41 and 70 
ears of age. In 69 cases the tunaor occurred 
.'hen 'the patients were between 51 and 60 years 
, f age. The only tunaors encountered in the 
aird decade were relativel}’ benign papillarj- 
amors of the" renal pelvis. Half of the mixed 
amors iaa the adults occurred in the fourth 
, ecade. All the Wilms tuiaaors iia the series 
9 cases) were seen before the fifth year. 

: Painless heiaaaturia was the earliest and most 
amiaaon complaiiat. From the point of view of 
■ le pathologist, it is a late symptoiaa. as it denotes 
iscular apoplexy due to a well established 
-owth. 

' The naost conamon s\'iaaptoms or sigias in the 
, ' "der of their frequency were painless hematuria, 
' liia referable to the reiaal region and a mass. 
■ mass a\'as the presenting symptom in cases in 
- hich the tuiaaor was advanceci and inoperable. 
/• a the majority of these cases. loss of appetite 
. ' id weight, chills and fever, leukocytosis and 
•condary anemia were also present. 

'',.■11. Melicow. M. M. : Classification of Renal Xeo- 
'.■•asms: A Clinical and Pathological Study Based on 
nc Hundred and Ninety-Xine Cases. J. Urol. 51: 
.'3-385 (.-Kpriia 1944. 
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In cases of tumor of the renal pelvis, a constant 
filling defect observed in repeated pyelograms 
was suggestive. In cases of early clear cell car- 
cinoma the characteristic pyelogram showed 
elongated thinned calices. In cases of more 
advanced tumor and granular cell carcinoma and 
mixed tumor, there were in addition, distortion 
and obliteration of some or of all the calices. 
Scattered dots of calcium were suggestive of 
deposits of lime in an old hemorrhage within a 
tumor or cyst or both and were usually found 
in lesions of long standing. 

The papillary pelvic tumors tended to grow 
slowly, and those which were relatively benign 
occurred in tbe younger age groups (third 
decade). Some grew along the ureter and into 
the bladder. In a number of cases the tendency 
for subsequent development of papillar)' neo- 
plasms in the ureter, bladder and urethra was 
suggestive of a neoplastogenic proclivity of the 
epithelium of the entire urinarr- tract. 

The nonpapillary pelvic tumors were of the 
metaplastic squamous cell variety with “epithelial 
pearl” formation. They tended to become ulcer- 
ated and covered with calcareous debris or 
calculi. They usually invaded the kidney. Fever 
and leukocytosis were present. 

Parenchymal tumors occurred in any portion 
of the kidney and grew in all directions. Those 
near the pelvis tended to invade it and the hilar 
structures. Those near the renal capsule tended 
to grow through it into neighboring tissues. The 
larger and heavier the tumor, the worse, as a 
rule, tvas the end result, ty'hen gross breaking 
of barriers or hemorrhage was found, local in- 
vasiveness and distant metastasis were likely. 

The so-called Grawitz tumors, or hyper- 
nephromas. were usually clear cell carcinomas 
arising apparently from the epithelium of the 
tubules or from clear cell adenomas. They 
were yellowish and circumscribed. True hyper- 
nephromas. of adrenal rest origin, were rare. 

The so-called hypemephroid cardnomas were 
usually granular cell cardnomas or adenocar- 
cinomas arising apparently from the epithelium 
of Bowman's capsules or of the glomerular tufts 
or from the granular cell adenomas. Thev were 
grayish, infiltrating and devoid of a capsule. 

The mi.xed tumors of the kidney in adults were 
usually carcinomatous centrally and sarcomatous 
peripherally. This probably was indicative of a 
highly active metaplasia or anaplasia. The mixed 
tumors in infants were usually carcinosarcomas 
and were apparently of dual origin. 

It was at times impKDSsiblc to distinguish micro- 
scopically a papillaiy- carcinoma of the pelvis 
which had diffusely invaded the kidney from a 
clear cell cardnoma with papillary formation of 
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similar invasiveness, from a granular cell car- 
cinoma involving the entire parenclyma or from 
a papillary' cj*st carcinoma n-hich had penetrated 
the capsule and spread out. 

ifultiple adenomas, multiple cj'stadenomas or 
■multiple papillary c}'stadenomas were usually 
secondaiy findings in a sclerotic kidney. The 
bilateral nature of the disease in some of the 
cases was suggested by the postoperative course 
and proved b}" autopsy. 

The grading of renal tumors, except those 
arising in the pelvis, is not feasible. Amitosis 
is the rule. Prognosis depends on the duration 
of symptoms (the longer, the worse), the char- 
acter of the presenting sj-mptoms (the presence 
of the three most common symptoms or their 
reversal is a bad omen) and the size of the tumor 
(the larger and heavier tumors are usually more 
malignant). Other adverse factors are the break- 
ing of gross and microscopic barriers and the 
presence of heftnorrhage and secondary changes. 

The prognosis for parenclyTOal tumors is 
progressively worse from ; (a) the uncomplicated 
single nodule of clear cell carcinoma to (b) the 
multiple nodules of clear cell carcinoma with 
hemorrhages to (c) the granular cell carcinoma 
to (d) the mixed cell tumor. 

The advent of metastasis is a matter of 
lymphatic or vascular penetration b}’ tumor cells. 
While the incidence for local recurrence and 
metastasis increases progressively in the forc- 
going groups, nevertheless occasionally a small 
clear cell carcinonta, usually near the hilar region, 
may metastasize early, while. a huge cystic mass 
containing tumor may remain sharply localized 
for a long time. 

Rottino and IMohan report 3 cases of 
hemangioma of the kidney. In 2 of the cases 
diagnosis was made when uephrectonn- was per- 
formed, and in the third case it was made at 
necropsy. The first 2 cases comprise the onl}- 
instances of renal hemangioma in 169 cases in 
which nephrectomy was performed in ten years at 
St. ^’incent’s Hospital (Xew York). The third 
case comprises the onl)" instance of renal hem- 
angioma in 1,650 cases in which necropsy was 
performed. Rile}- and Swan did not find a single 
case of this tumor in 13,219 cases in which 
necropsy was performed at the Boston City 
Hospital. Study of removed kidneys impressed 
Rottino and .Mohan with the insignificant size 
of hemangiomas and with their obscure situation. 
Their tnie nature was realized only after careful 
microscopic study. This fact makes questionable 

12. Rottino, nr.'l l.fohan. H. : Ren.il Henejnsionin ; 

■\n Oli'cere Came o: Hematuria, J. Urol. Sl:C01-CfiS 
(Ju-ne) ’ 35-44. 


the presumed rarity of renal hemangic" 
Indeed, in the absence of hematuria mam 
these tumors must pass unnoticed. 

Shaheen, Cassano and Lisa -revietv 30 c 
of primary carcinoma of the kidney in w! 
necropsy was performed. These cases comp 
about a fourth of all tlie instances of prim 
renal tumor found in 5,100 autopsies. Prim 
renal tumor was more frequent among males t' 
females. It usually occurred beyond the sixti 
year of life. The clinical triad of hematuria, j; 
and palpable tumor occurred in about a sixth 
the cases. In about an equal number of cases, 
tumor mass was the only clinical sign. I 
presenting symptoms were as frequently caui 
by metastatic or embolic processes as they m 
by genitourinarj- disturbances. In a fourth of i 
cases, the malignant lesion was unrelated to tl 
clinical disease or to the cause of <if 2 tl 
Retrograde pyelography was the most vaiuaW 
of the diagnostic laboratorj' procedures. Coi 
cinoma of the kfdne 3 ’' is of renal origin and d« 
not originate from adrenal rests. 

T raniiia . — Adlington “ reports a case ot trai 
inatic rupture of tlie kidney and spleen wit 
dislocated pelvis. Tlie patient, a man aged 3 
years, had a severe accident in a steel mi!! 
Directly after his hospitalization, there 
severe abdominal pain, which caused vomitins 
The preoperative diagnosis was ruptured 
kidney with intraperitoneal hemorrhage. -3 
catheterized specimen of urine contained sost 
blood. E.xploratory operation disclosed a iarft 
rent in the peritoneum of the left paracolic gutkt 
and a small p^Tamidal-shapcd piece of kidney 
mopped out of the peritonea] cavity. The kidn^ 
was severety lacerated and was removed. Tr- 
bleeding still continued, and palpation of d- 
spleen revealed severe laceration of this orgar j 
The spleen was then removed and the ahdomt^ 
closed. The patient recovered from the > 
tion ; he could walk well and was free of [ 
before his dismissal from the hospital Desjnq 
and others ( 1930) reported nearly a 50 per c 
rccor-crj' rate with combined nepbrcctoniy i 
splenectomy in 46 cases of concomitant nipt 
of the spleen and the left kidney. 

Mcllzcr,'’ in searching the literature, foti 
reports of IS authentic cases of true trauma 
hydronephrosis. He reports a case of giant-sn 
hydronephrosi.c, which illustrates the inij'oftar 
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of carrying out urologic examination wlien there 
is a history of an old injury to tlie abdomen or 
tlie back. Months or years later the only sub- 
jective s 3 ’mptoms may be vague and mild back- 
ache, abdominal pain or a sense of fulness and 
weight in the abdomen, with or without urinarj- 
s\’mptoms. A large hydronephrotic sac maj' be 
present for some time, and yet the patient niav’ 
have no discomfort or localizing pain. 

StoKc. — Thompson, Steadman, Benjamin and 
Scott made a quantitative chemical anah'sis of 
47 human urinar}' calculi, which revealed that 
78 per cent were of the calcium oxalate-phos- 
phate U’pe, 16 per cent contained magnesium as 
a significant component, either alone or in com- 
bination with a calcium phosphate, and 6 per 
cent were composed predominantly of uric acid. 

Evidence has been cited to indicate that among 
calculi of the oxalate-phosphate t 3 -pe, the heavier 
calculi contain more phosphate, while those of 
lighter weight are relativel 3 ' richer in oxalate. 
The variation in proportion of oxalate to phos- 
phate is without significant effect on the per- 
centage of calcium, which is nearly constant at 
ibout 25 per cent. This finding does not hold 
for tlie three component stones. Small amounts 
of nitrogen from an unidentified source are con- 
sistently found, and the percentage of this is 
unrelated to the weight of the calculus. The 
general observation that urinar 3 ' calculi consist 
predominanth' of more than one component has 
been confirmed. 

Quantitative spectrochemical anah'ses made on 
1 mg. samples of the stones verified the principal 
findings of the chemical anal 3 ’ses and, in addition, 
showed the occasional presence of traces of other 
common elements, such as lead, copper, manga- 
nese, silver, bismuth and sodium. 

Infection was more frequentl 3 ’ associated with 
magnesium ammonium phosphate stones than 
with calcium oxalate— phosphate calculi. 

No relationship was found between the t 3 'pe 
of infection and the chemical constitution of the 
• renal calculi anal 3 ’zed. 

In selected cases, no vitamin A deficienc}’ was 
found. 

Farman reports a case of bilateral nephro- 
lithiasis in a horseshoe kidne 3 '. A man, aged 
•36 3 ’ears. complained primaril}' of backache. 
A roentgenogram showed extensive bilateral 
nephrolithiasis. Pt-elograms revealed that tlie 

L 16. Thompson. H. E. ; Steadman, L. T. ; Benjamin, 
■ and Scott. W. W . : Quantitative Microchemical 

' Lnd Spectrographic Data on Renal Calculi and Their 
Relation to Infection, J. Urol. 51:239-271 (March) 
;'1941. 

17. Farman F. : Bilateral Nephrolithiasis in Horse- 
shoe Kidney, J. Urol. 51:447-155 (May) 1944. 


right renal pelvis was completeh' filled with a 
large stone, that there was an impassable obstruc- 
tion of the upper part of the left ureter and that 
multiple calculi were scattered throughout the left 
renal area. A left anterior pyelolithotomy and 
nephrostomy were performed, and 38 stones 
were removed. One month later, a right p 3 'elo- 
lithotom)' and nephrostom)' were performed. 
Cystoscop 3 ', done three weeks later, revealed 
that both ureters were open. 

Farman states that factors influendng the 
formation of calculi are more frequently evident 
within the fused (anomalous) Iddne)- than in 
the normally formed kidney. In reported cases, a 
calculus has been the most comraonl)- found con- 
comitant lesion. Extreme caution, full knowl- 
edge of anatomic relationship and great appreda- 
tion of operative and clinical hazards should 
motivate all approach to surgical correction of 
the anomalous or fused tr^pe of kidne)- and asso- 
ciated pathologic changes. 

Rickets. — Ha 3 'ward discusses the s 3 'n(irome 
known as renal rickets. As the title implies, 
rachitic changes are present. The)' are assumed 
to be caused by renal dysfunction. The S 3 'n- 
drome is found among 3 'oung persons; the 
average age of patients at the time of onset of 
s 3 mptoms is 12)4 3 -ears. Ha 3 'ward describes a 
t 3 -pical case. 

The following signs and s 3 -mptoms ma)' be 
noted before the patient is 13 3 'ears of age: The 
average height is 24.2 per cent below normal, and 
the average weight is 45.2 per cent bdow normal. 
Signs and symptoms may or ma)' not lead to an 
examination of the urinary- tract. Alentah’t)- is 
good. Bon)' changes develop; genu valgum or 
knock knees are present in 56 per cent of the 
cases. Other bon)- changes are less constant. 
The roentgenographic findings are ty-pical of 
ordinary- rickets. Thirst, polyuria, dryness of 
skin, loss of appetite, headache and delay-ed 
sexual development are present, depending on 
the severity of the renal involvement. Labora- 
tory studies show poor renal function, azotemia 
and, most important of all, a reversal of the 
calcium-phosphorus ratio. Of the preceding 
symptoms, the three outstanding diagnostic 
points are dwarfism, rachitic changes and 
reversal of the calcium-phosphorus ratio. 

The ty-pe of renal impairment is unimportant. 
Obstruction of the urinary- tract, nephritis, con- 
genital cy-stic disease or other changes can 
initiate the train of events. Practically all con- 
tributors on the subject agree on one thing, 
namely- that the kidney- is unable to excrete 
phosphorus. This accounts for the high talue 

IS. Ha\-i%ard, tV. G. : The Renal Rickets Svi:dron;e, 
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roentgenologic findings usually will enable on( 
to make a correct diagnosis. Adequate incision 
decapsulation and drainage usually are curative 
The sulfonamide drugs are definite adjuncts. 

Function. — Bauinrucker found that after th 
injection of contrast substances for excretioi 
pyelography the specific gravity of the urin 
increases in proportion to the concentration o 
the dye. There is a close parallel betwee 
visualization of the kidney and increase m 
specific gravity of the urine after the injectio 
of diodrast solution. This increase in specifi 
gravity allows computation of the amount an 
percentage of d)'e excreted. The author ha 
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for the serum phosphorus. The phosphorus is 
eliminated into the bowel, where it combines with 
calcium to form insoluble calcium phosphate, 
which the bowel cannot absorb. As a result, a 
calcium deficiency occurs. 

Not only is exogenous calcium prevented from 
entering the system, but endogenous calcium is 
being removed by parathyroid action. 

The daily requirement of calcium during 
growth is from 0.4 to 1 Gm. or more. Calcium 
phosphate comprises 80 per cent of bone. Bone 
Fs the reservoir of both calcium and phosphorus, 
and these are constantly being added to or drawn 

Acidosis, which is P-n. «h^*J ^rc^agc 

sj-ndrome, ionizes enoogi ree ca While excretory pyelography enables oi> 

its level above 3.8 Gm. determine the concentrating ability of th 

Any renal lesion so severe as txreseiit kidney the equation supplies the mmienca 

of excretion of P’'°"P^hat"p?ra%J-oid cells equivalent, or the percentage of the contras 
Albright and ^Srparathyroid- iiiedium excreted. In pyelograms, kndne ^ tb 

are not as large m this t3pe of hyp p>^ concentrate urine sufficient^ 

ism as they are in co-workers cause an added rise in the specific FC''"! 

As for bony changes, Albright and . excreted urine of 0.018 (as from 1.024 to l.W- 

clearly explained that they are d t Injection of diodrast solution 

hyperparathyroidism and “"sist ^ ^ that are a 

nitaphyscs, bony replacement -f “ ^ “mity to effect such a concemralion. Good pj le^ 
evsts and hemorrhage. Genu are dependent on the preparation of the pt e 

Sihe thorax, ''““J’ “JT prS. ^mwl-epyelographrc. clinic, Tofe - 

■ ”?h:^^;“s — with . .'cred «na, 

■ (unction vary, as would 'if.tting and the cuslomary lechnic hyP>f;”e 


function vary, as wou o .yc ^ 

rhf Upadache anorexia, nausea, \onutmg an 
IrSed thhst In several ot the ca«s reported 
• flip literature the stature remained small and 
‘there was no bony deformity until adolescence, 
w hen the patients began to grow rapidly. Gem. 

valEum developed at this nine. 

The syndrome rarelj- can be treated succcs - 
full. It may be postulated that if u e 

n be successful the renal lesion must be of the 
Sistructive type and the P^'^tient niusH^Jcen 
before irreparable renal damage lias occurred. 

It is obeious that nephritis severe enough o 

ciuL this svndrome mu.st offer a poor prognosis 
cause mis s,v .ijspase Tlic seriousness of 

as nnist be brought boim- by 

this condition cat ■ • niicd in almost 

’"."ewS n.c diirnlion ot hw 

years after bony changes occur. 

• , V (• „ -Muiwer savs dial cortical ab- 

i Z\ ri^ial mTlnmclv; arc d.Minct {«tbo- 
SCC.'SCS and rei The-e condilion.-, 

.end cnrefnl 

frequently arc aiiit-cedent 

rwi.f inS;. end o' liw ptooeni 
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tnira, namely in 

the customary tecbnic by placing le \ < 
Trendelenburg position of 2a to 30 degr e_ . 
facilitates filling of the renal pelvis and 
permits better visualization of the kidncis. 

r/n-ombor«.— Melick and Vitt =‘ ''cport 
of thrombosis of the renal vein. J J 
a woman, aged 33 years who con 
chills, fever and pain m the right -s^e 
thorax <and back. Cystoscopy reveakd at^^ 
bladder was normal but that no iiriiiL . 

the right ureter. Ureteral cat icters Ntrc^!^- 

on both .sides without difficul )• rcjnl tie!' 
.imiungc .lie rigl« M*. Tl.c ‘ « 

wa.s poorlv visualized and irregular .. m 
retrolrade pyelograms; the U'.t ^ ^ 

normal. ICxploratory o,,erat,on 
right kidney was considerably l'.,,,!. ,-i- 

I’alpaiioii of the pedicle revealed tl 
tbe renal vein. The IddiieV was ^ 

In adults tliroiii!;o.4,s of the rena ' i.js 
,hie to primary hematogeiioiis ^ 

with resultant tlirombosi- within 
.'iikI cxtcn-Hiri to tht* pcfliclc- 

'l^Y^n-.rV.rr. C. O.i 
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due to involvement of the pedicle by infection, 
from rupture of either a cortical abscess or a 
perinephritic abscess. The thrombosis of the 
renal vein may be part of a progressive, ascending 
inflammatory process involving, first, the vessels 
of the pelvis or lower extremity and. then, the 
inferior vena cava and its higher branches. In 
infants, the thrombosis is almost always secon- 
dary to severe ileocolitis or gastrointestinal 
upsets. In 1 infant, the thrombosis was secon- 
dary to primary pneumonitis. 

The onset is usually sudden ; there are fever, 
pain and tenderness on the affected side. On 
palpation, the kidney has been found to be en- 
larged in every case reported so far. The kidney 
is also freely movable and extremely tender. 
Usually there are signs of infection and severe 
toxemia. Frank hematuria or microscopic 
hematuria has been present in almost every case. 

Surgical removal of the kidney seems to be 
the treatment of choice. Nephrectomy or at- 
tempted nephrectomy was employed in 14 cases 
of thrombosis of the renal vein. Ten patients 
recovered, and 4 died. However, in cases in 
which operation was not performed, no patients 
recovered although some lived for several 
months. The operation seems to be more suc- 
cessful the earlier it is performed. Campbell and 
Matthews found an abnormally prolonged pro- 
thrombin time in 2 infants. For this reason they 
stressed the importance of administration of vita- 
min K. For adults it would seem more rational 
to use substances such as heparin or dicoumarin 
to prolong the prothrombin time and prevent, 
if possible, furtlier extension of the thrombotic 
process. 

Diagnostic Value of Overdistention of the 
Renal Pelvis . — Wattenberg and Rose -- found 
that overdistending the renal pelvis with fluid 
through a ureteral catheter will produce pain 
unless the pelvis previously has been subjected 
to back pressure of some degree for a long time. 
Such back pressure causes desensitization, that 
is, it is a process of physiologic adaptation. Pain 
arising in the renal pelvis often is referred 
atypically. Such referred pain cannot be repro- 
duced, but the central pain can be reproduced. 
Nonirritating fluids should be used, water pref- 
erably. Irritating fluids cause generalized ure- 
teral spasm and cloud the picture. Reproducing 
ureteral pain by passing a ureteral catheter is not 
a reliable test, although it may be of value at 
' times. A blocked pelvic or ureteral muscle goes 
■ through stages of compensation ( irritability' and 
hyperplasia) and decompensation (desensitiza- 

22. Wattenberg, C. and Rose, D. K. : Reproduc- 
tion of Renal Overdistention Pain : Its Clinical Diag- 
' nostic Value, J. Urol. 50:280-289 (Sept.) 1943. 


tion and overstretching). Generally, however, 
with exceptions, colicky and intermittent pain is 
associated with the hyperirritable stages, and 
dull, heavy costovertebral pain is associated 
with a dilated renal pelvis. The patient 
must state that the overdistention is accurately 
reproducing his pain; otherwise, the test is of 
doubtful value. M’attenberg and Rose have 
found the test nearly 100 per cent accurate when 
considered with the preceding exceptions. It 
frequently indicates the subsequent treatment. 

Operations and Postoperative Complications . — 
Flo and Cummings report a case in which 
unilateral decapsulation of the kidney was per- 
formed for transfusion oliguria. The patient was 
a woman, aged 48 years, who after transfusion 
had a greatly decreased urinary output and a 
concentration of 118 mg. of nonprotein nitrogen 
per hundred cubic centimeters of blood. As she 
was in poor general condition, a unilateral decap- 
sulation only was done. She seemed considerably 
better immediately after operation. Her vomit- 
ing ceased, and she was more alert. Intravenous 
administration of fluid was continued, and uri- 
nary secretion commenced at once. The first 
twenty-four hour period produced 211 cc. of 
urine and the second 625 cc. 

Flo and Cummings state that the exact 
mechanism is not clearly understood but desen-es 
investigation : if unilateral decapsulation will 
break the vicious chain of events, it is the pro- 
cedurje of choice. 

Wilhelm,-^ in discussing reimplantation of the 
renal pelvis, states that the most favorable results 
have been observed after the Y plastic or the side 
to side anastomosis, which preserves the physical 
continuity of the pelvis and ureter. Sometimes, 
however, this type of operation is not feasible 
because of shortness of the ureter, as in cases of 
traumatic avulsion or extensive stricture. In 
this event, an end to end anastomosis is made 
between the sectioned ureter and the pelvis. 

In a review of 1 1 cases in which the ureter was 
reimplanted into the renal pelvis, 7 instances of 
partial or complete occlusion at the site of anas- \ 
tomosis a short time after operation were found. 
The anatomic cause of obstruction was deter- 
mined in 3 of these cases. 

W'ith the recognition that simple end to end 
anastomosis over a splinting catheter is likely to 
result in loss of continuity or in stricture, various 
technics have been suggested in an attempt to 

23. Flo, S. C„ and Cummings, H. W. : Unilateral 
Decapsulation of Kidney for Transfusion Oliguria, 
Surgery 14:216-222 (.Aug.) 1943. 

24. Wilhelm. S. F. : Reimplantation of the Renal 
Pelris. J. Urol. 50:274-272 (Sept.) 1943. 


ARCHIVES or SURGERY 


.m 


insure patency of (lie stoma. Mo.st practical of 
these is splitting the upper cikI of the ureter for 
1 cm. into two .stmp.s. Ttic ureter is then im- 
planted into the jiclvis and the straps sutured to 
it.s inner surface. .A splinting catliefer and a 
nephrostomy tul)c arc left in place. The tirefcral 
straps. Iiowcvcr, tnay hecome loose and form an 
occluding rosette or valve, whicli will interfere 
with the downward flow of urine, 

In order to prevent the formation of an ob- 
structive valve, a technic was planned in whicli 
the renal pelvis is im[)lantctl into tlic ureter. The 
upper end of tlic ureter is split for I cm. into two 
straps. Tlicsc straps arc placed and sutured out- 
side tlic renal pelvis. The anastomosis is made 
over a splinting catheter, and neplirostomy and 
ncphropc.'cy also arc performed. If the c.Ktcrnally 
sutured ureteral straps should loosen, thet' would 
not obstruct the newly made stoma. 

Wilhelm reports a ease in which a man 51 
years old entered the hospital on July 2, 1942 for 
removal of 4 calculi from the left kidnej*. At 
operation, the ureter was found embedded in 
thick, infiltrated fat and adhesions; it was sec- 
tioned transversely. Four calculi were removed 
from the renal pelvis and calices, and a Malccot 
nephrostomy tube and a Garceau catheter were 
nserted through the renal corte.x into the pelvis, 
ne upper end of the ureter was split into two 
straps, each 1 cm. in length. The Garceau cathe- 
ter was then passed down the ureter for 12 cm. 

■ I acted as a splint. The renal pelvis was re- 
implanted into the ureter, and the ureteral straps 
were sutured to the external surface of the pelvis 
b}’’ four interrupted sutures of fine chromic surgi- 
cal gut. A nephropexy was done. 

After removal of the splinting Garceau cathe- 
ter on the twenty-fourth postoperatii-e day, indi- 
go carmine was injected into the nephrostomy 
tube and appeared promptty in the vesical urine. 
On the twenty-ninth postoperative day, the 
nephrostomy tube was clamped off. The wound 
remained dry for the next six days, and there 
were no untoward sy'mptoms. The tube was re- 
moved on the thirty-fifth postoperative day, and 
within seventy'rivo hours the sinus was closed 
and dry. The patient left the hospital on the 
following day and has been well since that time. 
The wound remained healed. On September 10, 
an excretory^ urogram revealed fair function in 
both kidneys and slight dilatation of the pelvis of 
the left kidney. A left retrograde pyelouretero- 
gram also showed some dilatation of the renal 
pelvis. Although the site of anastomosis was 
marked by an indentation, the stoma was widely 
patent and there was no retention of the contrast 
medium. 


Caughlan and Bolcr == discussed the value of 
two stage nephrectomy. Tiiey deliberately 
planned and carried out two stage nephrectnmv 
on several patients and found that it was n 
less hazardous than single stage nephrectoir 

One patient had a tumor of the left kid 
T/ic kidney was exposed at the first operai 
and four days later it was removed. 

Tiie second patient was a girl, aged 14 yi 
who had a large ll'ilms tumor of the kidney, 
rvas gii’cn roentgen therapy and suppoi 
therapy before operation. A two stage neph 
toniy was done transperitoneally. At the i 
stage, the kidney was exposed and the vasci 
pedicle ligated. At the second stage, twent}’-f 
hours later, the original incision was opened, 
pedicle religated and the kidney removed ii 
sliort time. 

Caughlan and Boler state that in their opin 
both of these patients would have died had 
operation been carried out in one stage. T 
suggest that tu-o stage nephrectomy might 
carried ont in cases of pyonephrosis or re 
tuberculosis or in any case in whicii nephrecto 
would require a long time. 

Hayward presents a case in which hyp 
tension developed promptly' after a plastic ope 
tion on a hydronephrotic kidney. The blood pr 
sure immediately returned to normal after 
moral of the kidney'. It is reasonable to belie 
and it is home out in practice, that the ni( 
promptly unilateral nephrectomy is perfonr 
in selected cases after the adi-ent of hypertensii 
the better the chance of cure. In a large numi 
of cases in which consen'ative renal operatic 
are performed, the kidney becomes fixed in sc 
tissue. This may cause renal ischemia by pf£ 
sure on the parenchyma or by' compression on tl 
pedicle. Blood pressure should be careM 
watched after conservative operations on tl 
kidney. 

Lazarus ■' states that gas bacillus infectic 
complicating operation on the upper part of t! 
urinary' tract is rare. Only' 25 cases of this con 
plication have been reported, including the 
reported by' him. Although gas bacillus infectio 
may' be due to a variety of organisms, the 
dominating one is Bacillus welcliii. 

^^''hile the usual incubation period varies fme 
one to six day's, the average being three day; 
the infection has been known to occur as soo' 


25. Caughlan, G. V., and Boler, T. D.: Tivo-SB?' 
Nephrectomy, J. Urol. 51:481-485 (May) 1944. 

26. Ha>-ward, W. G.: Renal Surgery as a ^ase o‘ 
Rena! Ischemia, J. Urol. 51:486-490 (May) 1944. ^ ^ 

27. Lazarus. J. A.: Bacillus Weldiii 
Complicating Surgical Procedures upon the Lp, 
Urinary Tract, J. Urol. 51:315-324 (March) 1944. 
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as a few hours after operation and as long as ten 
-years after inoculation. The outstanding clinical 
features of this infection arc rise in tcinperaturc 
and pulse rate, severe toxemia, edema and pain 
in the wound and typical purplish discoloration of 
the surrounding skin, followed later hy coalescing 
blebs. The diagnostic features are crepitation in 
the subcutaneous tissues and scrosanguineous dis- 
cliarge. ndth a typical sweetish, mousy odor. 
Smears and cultures will disclose Bacillus welchii. 
Smears may he positive within six hours and 
cultures within four hours after the onset of 
infection. 

Treatment consists of wide open drainage and 
generous use of oxygenized antiseptic solu- 
tions, along with polyvalent Bacillus perfringens 
serum. Judging from the cases reported hy Laza- 
rus, it appears possible that sulfonamide drugs 
administered locally and orally are coming to 
play an important role in the proplndaxis and 
actual treatment of this type of infection. Roent- 
gen therapy has been advocated in the early 
stages of the disease. In the reported cases, 71.4 
per cent of the patients recovered. Of the pa- 
tients who recovered. 73.3 per cent received 
serum. Of the 6 patients who died. 2 died before 
any treatment could be given and the remaining 
I received serum. 

The kidney was the source of infection in 23 
(92 per cent) of the 25 cases reported, and the 
ureter was the source of infection in 2 cases (8 
per cent). The following operations preceded 
:he infection; nephrectomy in 45.4 per cent, 
lephrotomy in 18.1 per cent and pyelotomy in 
22,7 per cent of the cases respectively. Calculi 
ivere present in 15 (60 per cent) of the cases; 
renal calculi were present in all 15 and ureteral 
ralculi in 2. In 6 of these 15 cases pyonephrosis 
also was present. Renal infection necessitating 
nephrectomy was present in 11 cases (44 per 
cent) , and in 5 cases the infection was associated 
with calculi. 

In the first of the 2 cases reported by' Lazarus, 
a fulminating infection followed the removal of 
multiple calculi, one of which was fragmented. 
Clinical evidence of infection appeared seven 
hours after operation. In the second case, pyelo- 
lithotomy was performed for a single calculus 
which was not fragmented. In this case, sulfa- 
diazine had been administered because of pul- 
monary involvement immediately after the opera- 
tion. The first indication of infection of the 
wound occurred forty-eight hours after operation. 


In view of tiie fact that the opening in the 
renal pelvis was not suturdd after removal of 
the calculus and siirce the calculus was removed 
intact, it is extremely likely that the escape of 
infected urine from the kidney into the wound 
played ati important role in the development of 
this complication. For this reason, it is suggested 
that in cases of renal or ureteral calculi openings 
made in the ureter or renal pelvis should be 
closed tightly, particularly if the calculi are 
accompanied by urinary infection. 

Schneider -- reports a case of postnephrectomy 
duodenal fistula with recovery, along with 3 ad- 
ditional cases in which the patients died. Two 
cases in which a fecal fistula occurred after re- 
moval of the right kidney is reported to show 
that this complication also may occur. Treatment 
of the duodenal fistula may be ; (a) conservative, 
wbich may be systemic and local, or (b) radical, 
either immediate or late, depending on the pa- 
tient and the surgeon. Schneider concluded that ■ 
if the meager figures presented are any indication 
at all there is practically no difference between 
the results of consen'ative and radical treatment, 
the mortality being about the same for both. 
Complications may sometimes be avoided by 
performing subcapsular instead of extracapsular 
nephrectomy. 

Taylor and Taylor report a case in which 
duodenal fistula followed nephrectomy. The pa- 
tient was a man, aged 30 years, who had had an 
operation on the left kidney for the removal of 
stones. Three weeks later an operation had been 
performed on the right kidney for the same rea- 
son. Several months later reexamination revealed 
good function in the left kidney, but no function 
in the right kidney. A short time later a bulging 
abscess was found in the region of the right 
kidney. The abscess was drained. Six months 
later the right kidney was removed. The kidney 
was adherent to all surrounding structures. 
Three days after the operation, a slight greenish 
tinge was noticed in the drainage from the 
Wound. The drainage increased, and it e-videntlv 
came from the duodenum. The wound was pro- 
tected, and owing to the basic condition no effort 
was made to close the fistula, which continued to 
drain for forty days and finally healed. 

28. Schneider, D. H. : Duodenal Fistula After Kid- 
ney Surgeiy-, J. Urol. 51:287-295 (March) 1944. 

29. Taylor, C. B., and Taylor, J. M. : Duodenal 
Fistula Following Xephrectomv: Case Report, J. Urol. 
50:278-279 (Sept.) 1943. 
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Stevenson pives a review of the common 
disorder.s of the foot tliat cause clisahility in the 
annv. Tiic most iiniiortant are those due to 
static changes, hut he also lirings out some of 
those due to rare tropical diseases. The im- 
portance of vascular changes as well as the 
occurrence and treatment of dermatomycosis is 
included. The treatment of common injuries, 
such as sprains and puncture wounds, is clearly 
presented. 

Dredge"' lakes up the common disabilities 
of the foot that occur in the army and groups 
them into four classifications: the traumatic, 
the mechanical static, the occupational, which in- 
clude vascular disturbances, and the dermatologic, 
principally trichophytosis. The treatment for 
the disabilities is classified and does not ma- 
terially vary from the accepted methods. 

Fripp*" brings out the fact that chronic and 
acute foot strain are not specifically wartime 
disabilities, but an army marches and a nation 
works largely on its feet, so that if there are 
any predisposing factors the increased strain 
of war work may cause a partial or complete 
breakdown. In the treatment of chronic foot 
strain he uses ph}-sical therapr- methods, and 
for acute foot strain he emphasizes the need of 
rest and then heat and massage and faradic 
stimulation. If there is persistence of pain he 
uses an injection of 2 per cent solution of pro- 
caine hj'drochloride. 

The article also includes the treatment of crush 
injuries, lacerations and compound fractures. 
Immediate excision of the cutaneous edges is 
recommended. Primary closure should be at- 
tempted only if operation is carried out within 
eight hours after injury and if the cutaneous 
edges can be brought together without tension. 


434 Stevenson, A. S. : The Atanagement of Disabilities 
of the Feet in the Armj-, AI. Clin. North America 27: 
1129-1153 (July) 1943. 

435 Dredge, T. E.: Physical Treatment of Disabili- 
ties of Foot Commonly Encountered in Alilitao’ Service, 
Arch. Phvs. Therapy 24:653-659 (Nov.) 1943. 

aqfi Frinn A T. : Some Common AVartirae Disabili- 
ti,; of Feet AI.’ Press 208:347-350 (Nov. 25) 1942. 


In his opinion, repeated application of closed 
plaster casts is the accepted method of after- 
treatment. For fractures he recommends the 
unpadded, closed plaster cast and warns of the 
danger of interference with circulation. He 
advises the sparing use of narcotics, so as not 
to mask the danger signs in the first twenh-four 
hours. 

[Ed. X'ote. — The after-treatment of open 
wounds by means of a closed cast is still a ques- 
tion. The difference of opinion is primarily 
due to the different circumstances surrounding 
tlie cases. In the African campaign the open 
method was proved to be the method of choice, 
whereas in the Russian campaign the circum- 
stances were such that the closed method '''■2= 
preferable. These circumstances include tte 
comparative organization of transportation facili- 
ties for immediate care as well as the type and 
number of bacteria that may be encountered.] 

Lake notes a vicious circle of “foot strain 
as a factor producing fatigue in industry and 
the Sendees” and “industry and the Sendees 
as factors producing foot strain and fatigue 
He suggests that foot strain can be prevented j 
b\' keeping the weight distributed as it shoul j 
be and by avoiding undue continuous strain on 
the connective tissues, particularly the liga; 
ments and fascia of the sole. The problem ot 
foot strain in the services is different, for here 
the foot breaks down as a result of excessne 
activity and movement. Suddenness of change 
to military life is a factor. He advises more 
gradual methods of training. He points out tl'c* 
the problem of foot fatigue is complicated, dc 
manding study of each case individually; 
stereoty'ped measures can be expected to con 
stitute a shortcut to relief. 

Hellebrandt, Nelson and Larsen have ma e 
a study to determine whether there is signifioa” 

437. Lake, N. C. : Foot as Factor Producing 
in Industry and the Services, AI. Press 208:5 
(Nov. 25) 1942. 

438. Hellebrandt, F. A.; Nelson, B. G., and Ursv- 
E. AI. : The Eccentricity of Standing and Its 
.Am. J. Physiol. 140:205-211 (Nov.) 1943. 
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antecedence for the volitional use and the differ- 
ence in strength and size of the limbs of tlie 
two sides of the body. Their study was con- 
ducted first to find out if there was a preference 
for either limb. They repeated the method 
of Invin and corroborated his findings. They 
also tested the strength and then measured the 
volume of the limbs by submerging them in 
fluid and measuring the displacement. They 
measured the morphologic symmetry by balanc- 
ing the body on a movable platform suspended 
from the edges of knives. The result of their 
experiment shows that there is a slight prepon- 
derance of choice for the right foot in the pref- 
erence test. They arrived at the following con- 
clusions from their evidence: Morphologic and 
functional asymmetries occur in limb preference, 
volume and strength. Although most of the 
observed asymmetries are too small to have 
statistical significance, they constantl}’ favor the 
right side. It is suggested that in the aggregate 
tliese small dextral asymmetries in functional ca- 
pacit}- associated with like differences in strength 
and size have the effect of a slightly eccentric 
counterweight on the incessantly shifting rotatoty- 
movements acting on the joints of the weight- 
. bearing skeletal parts. 

[Ed. Note. — ^This scientific investigation may 
lead to some clinical significance. In our clinical 
experience the left foot gives more trouble than 
the right. The significance of their findings 
in relation to our clinical experience is still 
undetermined.] 

Carrell enumerates the following as the 
' causes of instability of the foot: a short first 
metatarsal, a hypermobile first metatarsal seg- 
ment, metatarsus primus varus and accessoty 

■ scaphoid or prehallux. He discusses Freiberg’s 
; , disease and calcaneal apophysitis as well as the 

use of the Denis-Browne splint. 

Lapidus takes issue with the long-held belief 
, that the longitudinal arch of the foot acts as 
„ a spring. He shows that the plantar fascia 
stretches onl)' a small percentage of its length 

■ with weight bearing, so that there will be sagging 
of the apex of the arch of only 0.1 cm. The arch, 

’ in his opinion, is a developmental response to 
^ the functional requirement for increased strength 
of the foot as a lever. The integrity of the 

' . longitudinal arch is maintained by ligamentous 
■■ ■ - ■ 

, 439. Carrell, B,: Diagnosis and Treatment of Foot 

fi Deformities in Children, Texas State J. Med. 38:309- 
511 (Dec.) 1942. 

440. Lapidus, P. tV. : Misconception .\bout “Springi- 

■ ness” of Longitudinal .A.rch of Foot; Mechanics of Arch 
of Foot, Arch. Surg. 46:410-421 (^^arch) 1943. 


rather than by muscular structures. The mus- 
cles of the legs further the support of the longi- 
tudinal arch by maintaining a balance between 
the leg and the foot, by keeping the weight- 
bearing line in plumb line, 

[Ed. Note. — ^This is an excellent study, and 
we are in accord with his conclusions.] 

Cuttle found that it was difficult to estab- 
lish the functional ability of a foot by examination 
and simple physiologic tests. He used the Os- 
good apparatus for measuring the relative powers 
of the abductor and adductor groups of muscles. 
His findings in a study of several hundred re- 
cruits corresponded with the clinical obserr’ations 
reported by Osgood. He feels that it mzy be 
of assistance in eliminating recruits with dis- 
abilities of the foot from the services. 

[Ed. Note. — We feel that this is a good ap- 
proach, but there are other factors that are not 
considered when only the difference in the 
strength of muscles is measured.] 

LeaHtt concludes that the os calds ty'pe 
of flatfoot may be defined as a postural deformity 
of the foot in which apparently valgus or eversion 
of the rear portion of the foot initiates and is 
responsible for the subsequent deformities asso- 
ciated with depression of the longitudinal arch. 
Functional deformity' of the os calds type of 
flatfoot without abnormal congenital protrusion 
or deformity of the head of the astragalus and 
espedally of the scaphoid can be prevented by 
subtalar arthrodesis. Sj-mptoms of decompensa- 
tion or foot strain accompanying this ty'pe of 
flatfoot, can most satisfactorily and permanently 
be corrected by subtalar arthrodesis. It is some- 
times necessarx' to remove the abnormal prom- 
inence of the scaphoid. 

[Ed. Note. — Flatfoot always starts with val- 
gus at the heel, caused by decompensation. For 
that reason if the decompensation is eliminated 
the valgus is corrected. Our feeling, therefore, 
is that the foot should be fused in the normal posi- 
tion only when the decompensation cannot pos- 
sibly be corrected by conser\'ative measures, and 
in our experience this is rare.] 

Crisp is of the opinion that the primary 
cause of valgus strain is fatigue of the tibialis 
anticus muscle. He talks about contributing 
factors, however, such as faulty posture, adoles- 

441. Cuttle. T. D. : Method for Evaluating Muscle 
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cciice, ovcrwci^'lit ;uk 1 in llic :irniy licavy lioots 
and loin; niarclu's. He slates that pain 
results from streteliini; of tlie jilantar fascia. It 
is Jiis opiiiicni tliat tlic tiliialis anfictis muscle 
iiccomes cmiipietely snpiiressed and tlic extensor 
di^’itornin Ionj;iis muscle tric.s to trike over the 
action as a siijiiiorter of tlie lon"itndinal arch. 
Tliis results in a clawing of the toes. Tliercforc 
there is a mnscular incoordination, wliich he 
feels it is absohilely essential to rectify, 'fiiis 
is done by bavin" a masseuse persuade the 
patient to relax, train him to dis.sociate the 
tibialis antiens mnscle from the extensor digi- 
tornm longus mnscle and teach him to contract 
the tibialis antiens mnscle again. 

[En. XoTi:. — do not agree with the pre- 
mise that the primary cause of foot strain js 
.un.^’j-re s\! .O-ip .t.iiwaJ.'s .a.'.\».ir.us .o.uesr.lr. J.o 
opinion, foot strain is caused by an imbalance 
between the capacity of the foot to do its work 
and the load that is placed on the foot. There- 
fore onr thcr.apcutic measures would differ also.] 

Biilig and Brennan'*^* approach the problem 
of common disorders of the foot by describing 
a novel t}’pe of treatment in 94 cases. They 
stretched the fascial ligamentous structures of 
he iliotibial band and of the ligainenta flava. A 
lyi inch (3.8 cm.) luggage belt is used to strap 
the patient finnl}' to the table, the strap being 
placed just distal to the anterior superior iliac 
spines in order to prevent the pelvis from tilt- 
ing on the spine. The affected leg is adducted 
and flexed, while the knee is kept extended. 
They found that this procedure would elicit 
exacerbation of pain in the foot. They devised 
some methods and exercises for stretching the 
ligaments. 

[Ed. Note. — ^^V e have recognized a definite 
relationship between contractures of the liga- 
ments of the thigh and ligaments of the back 
and mechanical disorders of the foot, and this 
relationship is on a basis of a functional decorfi- 
pensation, which is present in all these weight- 
bearing structures. That correction of one will 
influence another is to be expected.] 

Robinow, Johnston and Anderson^'*® made a 
thorough study by means of roentgenograms aqd 
accurate measurements of the height of the arches 
in children from the ages of 4 to 10 years, with 
and without weight bearing. The conclusion 
was that most children’s arches change but little 
with age. 

444. Biilig, H. E., Jr., and Brennan, R. L.; Fo^t 
Pains’ iSIil. Surgeon 92:539-542 (Jlay) 1943. 

445. Robinow, At.; Johnston, AI., and Anderson, Ah: 
Feet of Normal Children : Study of Lateral X-Rays (>£ 
Weight-Bearing Foot, J. Pediat. 23:141-149 (Aug.) 1943. 


Jfizzo brings out the importance of women 
wearing proper shoes when working in indus 
and he describes what he considers a good si 
In addition, he advises exercises for strength 
ing the feet. 

Childress emphasizes that the patholc 
changes associated with march fracture are : 
.synonymous with those in march foot Ala 
fracture m.a)’ occur in bones other than flu 
of the foot. It occurs in the tibia, in the fib 
near the pro.vimal or distal end of the be 
and in the femur in the distal portion of I 
shaft and at the neck. Occasionally march fn 
lure may develop in the pelvic bones. He repoi 
a case of march fracture in the cuneiform bor. 
and this is the first case that has been reportC' 
The lesion is produced b}’ repeated minim: 
trauma, xrhich by summatiaa causes au m'erhai 
ing of the functional capacity of an othenvi: 
normal bone. The therap}^ is rest. 

Telford describes vascular disturbances, ii 
eluding frostbite, immersion foot, trench foot at 
shelter foot. Their pathologic features are idei 
tical, differing onlj' in the degree of damag 
Exposure to cold is the main factor, but pr< 
longed immersion plays an important role. 1 
the majority of cases recovery was good, wit 
no, or at the worst trivial, loss of tissue. In fl 
other cases the patients continued to suffer froi 
symptoms which were due to a combination c 
sclerosis and deficient blood supply. The aftei 
troubles most often found are pain of a burnm, 
or tingling type, increased by warmth or e.xer 
tion, persistent indurated swelling, chronic am 
painful ulcers and loss of movement of finger 
and toes. Occasionally there is a sensitizatioi 
to cold. Hyperhidrosis ma)' be troublesome also 
These end results are in fact those of a vasculai 
occlusion and resemble closel3'- those found m 
thromboangiitis obliterans. 

In his experience the best method of testing 
vascular efficiency in the lower extremities i: 
to use a thermocouple thermometer provided 
with eight or ten leads, each carrying a po'”* 
for application to the skin. These points are 
fixed on the areas selected for obsen'ation, and 
a movable plug allows the current from any one 
point to be recorded by the reflecting gal'll' 
nometer. The temperatures are recorded, witl' 

'the patient on the operating table, and at the 
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end of half an hour’s obscn-ation of teinperaturc 
a spinal anesthetic is given and the temperatures 
again recorded. The normal rise of temperature 
(14 to 18 degrees F.) in the feet in a young 
healthy adult is of the order of S to 10 degrees C. 
but in cases such as those under discussion a 
rise of 1 degree C. (1.8 degree F.) would justify 
sympathectomy, which can be carried out forth- 
with. 

[Ed. Note. — For the persistent type of vas- 
cular disturbance sympathectomy is of use, but 
most types respond to conser\‘ative measures.] 

O’Donoghue * has for many years made it 
a practice at the Crippled Children’s Hospital 
to cariy- out an operative fusion of the 
interphalangeal joint of the great toe in all cases 
of transplantation of the extensor hallucis tendon 
to the dorsum of the foot. It has been observed 
that bony fusion of this joint actually occurs 
in only a comparatively small percentage of 
these <?ases. To get bony union he obtained 
better fixation by careful denudation of the car- 
tilaginous surface of the interphalangeal joint. 
Then with the toe in satisfactory position a 
Kirschner wire was drilled linearly through the 
end of the toe, traversing the distal phalanx, 
crossing the denuded joint and extending well 
into the proximal phalanx. This fixation re- 
sulted in more frequent bony union. 

Goodwin and Swisher discuss the treatment 
of congenital h 3 'perextension of the fifth toe, 
' with the toe in a markedly adducted position. 
They advise operation. A Y-shaped incision is 
made at the base of the involved toe on the 
■ dorsum of the foot. The branches of the Y ex- 
tend diagonally distalward about halfway around 
the toe. The incision is carried down to expose 
/ the extensor tendon. A knife is passed through 
: the tendon, making a horizontal slit about 2 cm. 

' long. The tendon is divided by placing the blade 
of the knife in the slit and cutting through half 
of tlie tendon at the proximal end of the slit 
and the other half at the distal end of the slit. 
'/ This is the usual Z-plasty used for lengthening 
, of tendons. The joint capsule is exposed and 
simpi}' cut at least 180 degrees around the joint. 

' , If the original deformity is mainly h 3 ’perexten- 
sion, then the capsulotom 3 ' is done inainh- on 
' , the dorsum. However, if there is severe adduc- 
tion in the deformit 3 ', then the capsulotom 3 ’’ must 
extend well down on the medial side of the joint. 

, 449. O'Donoghuc, D. H., and Stauffer, R.: Improved 

A Operative Method for Obtaining Bony Fusion of Great 
Toe, Surg., Gynec. & Obst. 7G:49S-350 (April) 1943. 

450. Goodwin, F. C., and Swisher, F. M. : The T rcat- 
J ment of Congenital Hyperextension of Fifth Toe, J. 
Bone & Joint Surg. 25:193-196 (Jan.) 1943. 


The toe should be freelj' movable and should 
assume a normal position without forcing. The 
toe is placed in this position and maintained 
there while the severed tendon is repaired ; plenty 
of lengthening is allowed, so that the tendon 
is loose when the toe is in the normal or slighth' 
flexed position. No repair of the capsule is 
done. 

[Ed. Note. — In those cases in wliich there 
is a tendencj- for recurrence of adduction, the 
abductor muscle should be transplanted to retain 
the position of the toe.] 

Hammond describes a procedure for cor- 
rection of equinus contracture of the great toe. 
He describes the deformit 3 - as being principalh' 
due to an elevation of the head of the first meta- 
tarsal bone; in other words, there is a dorsal 
displacement of the head of the first metatarsal 
bone. Therefore, to correct the flexion of the 
great toe he brings the first metatarsal bone 
back to normal position. After the realinement 
of the first metatarsal bone he fuses it to the 
cuneiform bone. If there is displacement of the 
cuneiform also he fuses the cuneiform to the 
navicular bone. He uses a bone graft extending 
from the scaphoid to the cuneiform or to the 
base of the first metatarsal bone. If the flexion 
deformitj' is fixed he manipulates the toe to 
obtain correction. 

[Ed. Note. — Tliis is a rational procedure to 
correct the deformit 3 ’. In some cases correction 
can be obtained bj' the comma-shaped bar witli 
an inclined plane, which brings the head of 
the metatarsal bone down to the correct posi- 
tion. If the contracture is so severe that it 
cannot be corrected conservativeh-, then osteot- 
om 3 ' may be necessary to correct the deformit 3 '.] 

Pruce and Hagen describe 8 cases of claw- 
ing of the great toe resulting, in their opinion, 
from improper application of a plaster cast. 
The 3 '' have also seen the condition following 
poliomyelitis and with Friedreich’s ataxia. They 
stress tlie importance of prevention of the con- 
dition, emphasizing that a cast should alwa 3 'S 
go up under the tips of the toes and be molded 
well to retain the normal arches. The occurrence 
of tills deformit 3 ‘ dela 3 's ^ecover 3 ^ 

[Ed. Note. — ^In view of this article, it ma 3 ’ 
still be necessar 3 ' to emphasize that a cast should 
always go up to the tips of the toes on the 
plantar surface.] 

431. Hammond, G. : Elevation of First iletatarsal 
Bone with Hallus Equinus, Surgerv 13:240-256 (Feb.) 
1943. 

452. Pruce, A. M., and Hagen, W. H. : Clawing of 
Great Toe Following Improper Application of Plaster, 

J. .A. M. A. 123:935-936 (Dec. 11) 1943. 
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iMnir rcj)orIs an iiniisiinl case of jilantar 
<iislocation of llic head of the fourth metatarsal 
l)onc. The mcclianism of injury is not under- 
stood. It was treated hy o{>crativc reduction. 

A .suggestion is prc.scnted hy jergesen ■*'* to 
jirevcnt tlic concomitant occurrence of a valgus 
deformity of tlic normal .foot during treatment 
of unilateral congenital talipes equinovarus with 
the Thomson modification of the Denis-Browne 
splint. He flc.vcs the uninvolvcd hip to about 
90 degrees and then adjusts the plate. After 
the adjustment he observes that the normal foot 
assumes the position of .slight inversion, regard- 
less of the position the leg may assume. 

[Ed. Note. — This is a recommendation for 
those who use the Denis-Browne splint.] 
Morris has treated with skeletal traction 
52 recurrent clubfeet, 3 acquired clubfeet and 
6 cavus feet. All the patients were children 
between the ages of 2 to 12 years. He recom- 
mends skeletal traction as a method that is rela- 
tively atraumatic and quick. He runs Kirschner 
wires through the tibia, the os calcis and the 
necks of the metatarsal bones. The wire through 
the tibia is inserted at the junction of about 
i.ie upper and middle thirds of the tibia. Dis- 
traction is applied along the a.\-is of the foot 
and maintained with a metal apparatus. Rods 
connect the Kirschner wires. The apparatus 
is illustrated, showing threaded distracting rods. 
He was able to obtain good corrections but was 
not able to retain them. His results showed 
failure to maintain correction in 40 per cent 
of the feet treated, which was due to deformity 
of the tarsal bones by too vigorous previous 
treatment. He does not believe that skeletal 
traction itself is a cure for deformities of the 
foot but believes that it can overcorrect the con- 
tractures. The maintenance of correction de- 
pends on completeness of the overcorrection as 
well as holding the foot in the overcorrected 
position for a sufficient length of time. 

[Ed. Note. — In our opinion, better results 
should be obtained by the usual conservative 
measures, so that there is not such a high per- 
centage of recurrences. Even after recurrence, 
manipulative correction has given much better 
results in our hands than this type of treatment. 

453. Mair, G. B,: Plantar Dislocation of Fourth 
Metatarsal, Brit. M. J. 2:169 (Aug. 7) 1943. 

454. Jergesen, F. H. : Treatment of Unilateral Con- 
genital Talipes Equino\-arus with Denis-Bron-ne Splint, 

J. Bone & Joint Surg. 25:185-187 (Jan.) 1943. 

455. Morris, R. H. : Skeletal Traction as Method of 
Treatment for Certain Foot Deformities, Arch. Surg. 
46:736-742 (May) 1943. 


For severe deformities we use the Haglt 
board abetted by the Thomas wrench to corr 
the heel.] 

Bohnsack and Andes report the results 
treatment in 302 cases of sprained ankle, 
some cases thc}- strapped the ankle and permit! 
earl}- use, and in other cases they sprayed 
with ethyl chloride and permitted early u 
Thc ankles which tvere strapped were soak 
in ice-cold water for thirt 3 ''minutes before stra 
ping if they were seen immediately. They fi 
that instead of using ethjd chloride it wou 
be just as well, if not better, to use local injectk 
of procaine In-drochloride. 

Pennal describes simple sprains and recon 
mends injection of procaine hydrochloride, the 
adequate strapping and early functional actirit; 
If the sprain is severe with rupture of th 
anterior and middle bands of the external lafen 
ligament, a momentar}- subluxation of fhe a; 
tragalus should be suspected. Aids in diagnos 
are evidence of tilting of the astragalus an 
roentgenograms taken with the heel in extrea 
varus. The treatment requires prolonged in 
mobilization by means of a walking cast, in nioi 
cases for about ten weeks. In cases of recui 
rent subluxation the diagnosis is made by rock 
ing the astragalus and confirmed by roentgeno 
grams taken with the foot held in inversion, h 
his series of cases Pennal used an outside crooka 
and elongated heel or an inside iron and T straf 
The other alternative was an operative re 
struction of the external lateral ligament, 
prefers the IVatson-Jones technic. 

Roberts draws attention to the fact tlic 
cases of sprained ankle the astragalus is sc 
times tilted, as seen in roentgenograms t: 
with the heel fully inverted. In these c 
recovery is slow and unsatisfactory', so that 
sprain is sometimes worse than a fracture, 
describes the ligaments which may be- torn 
the sprain, either the internal or the extei 
lateral ligament, and he tells how to protect 
ligament b)' means of zinc oxide or adhe; 
tape strapping. For chronic sprains in wl 
there are a weak ligament and recurring < 
placement he advises an operation, usually ' 
in which an external lateral ligament is m: 
from the peroneus brevis tendon. With reg 

456. Bohnsack, R. W., and Andes, J. E. : 
Sprains: Incidence, Treatment, Diagnosis and t 
Time Incurred, Indust. Med. 12:588 (Sept.) 

457. Pennal, G. F. : Subluxation of Ankle, Canad. 

-A. J. 49:92-95 (Aug.) 1943, 

458. Roberts, N. : Treatment of Elinor Injuries 
.■\nkle, Post-Grad. M. J, 19:7-11 (Jan.) 1943. 
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to the injection of procaine hydrochloride in 
the treatment of sprains, he feels that there is 
remote danger of sepsis and also danger that 
the true nature of the injury may not be recog- 
nized. He feels that the chief values of procaine 
is its capacity to make the injured point pain- 
less, so that one can have a free hand to test 
clinically and roentgenographically for any po- 
tential instability. 

Leimvand describes a method of injection 
of procaine hydrochloride for the treatment of 
sprains, and as contraindications he names open 
wounds, infection or potential infection in the 
injured area, rupture of a large or medium-sized 
vessel and idiosyncrasy to the drug. He advo- 
cates the procedure for general use in militar}- 
practice, particularly in the field or in landing 
forces, where the materials necessary may be 
incorporated in a field medical kit. He believes 
that it is a safe and convenient aid to maintain 
a policy of keeping as many men at as many 
guns as many days as possible. 

jMcMaster believes that recovery from 
sprain of the ankle is greatly hastened by active 
and continued use of the joint, regardless of 
what other local treatment is adopted. Injection 
f procaine hydrochloride makes possible early 
notion and elimination of pain. Over 90 per 
ent of sprains of the ankle involve the anterior 
alofibular ligament. Roentgenograms should be 
aken before treatment is started, to exclude 
ractures. 

Bakst and McCormick use local anesthesia 
or sprains of the ankle and also recommend it 
or injuries of the chest and back. Immediate 
ind complete relief of pain makes it possible 
or the patient to get back to work sooner and 
ilso reduces the necessity for sedatives and 
larcotics. He recognizes the fact that it cannot 
je used for open wounds. 

Smart emphasizes the importance of main- 
;aining the physiologic activity of muscles at its 
uaximum in the treatment of strained muscles 
ind sprained joints, particularly in the early 
stages. He discusses the complication of injurj' 

459. Leimvand, I.; The Use of Local .Anaesthesia in 
the Treatment of Sprains (or Local Tissue Injury 
Without Open Wounds), Mil. Surgeon 92:60-62 (Jan.) 
1943. 

460. McMaster, P. E. : Treatment of .Ankle Sprain: 
Observations in More Than Five Hundred Cases, J. A. 
M. A. 122:659-660 (July 3) 1943. 

461. Bakst, H. J., and McCormick, G. W. : Use of 
Local -Anesthesia in Treatment of Contusions and 
Sprains, U. S. Xav. M. Bull. 41:107-111 (Jan.) 1943. 

462. Smart, M.: Early Treatment of Strains and 
Sprains by Graduated Muscular Contractions, Brit J. 
Phys. Med. G:76-S1 (May-June) 1943. 


to soft structures and advises graduated painless 
contractions produced by electrical stimulation 
immediately after the injuiy, which will result 
in beneficial physicochemical changes. In the 
later stages of injury, when muscles have be- 
come atonic and wasted, a point may be reached 
at which only limited muscular contraction can 
be initiated voluntarily. In such cases the bene- 
ficial effect of graduated contractions produced 
by electrical stimulation has onh* to be seen in 
order to bring full realization of the inestimable 
value of this method of treatment of muscles. 

Outland states that injuries to the anterior 
inferior tibiofibular ligament without serious 
fractures are frequent. If subluxation accom- 
panies a sprain, disability always follows. In 
the earh- treatment he uses an unpadded walk- 
ing cast. For a chronic condition he suggests 
the use of a bone graft taken from the tibia 
of the same side. Then a hole is driven through 
the tibia and fibula and the bone graft inserted. 

Bums brings out the fact that there is a 
good deal of trouble in the treatment of the 
abduction fracture of the ankle, and he feels 
that it is due to rupture of the tibial fibular 
ligament and diastasis. To correct tlu's diastasis 
he first used a bolt driven through the tibia 
and fibula above the ankle. He now uses wire 
inserted through ttvo parallel drill holes. 

[Ed. Note. — Our feeling is that the injection 
of procaine hydrochloride is of value, particularly 
in those cases in which it is certain that the 
injuiy is minor, in other words, a tear of the 
ligament that can heal in normal position with 
weight bearing. It is particularly useful inas- 
much as it relieves pain and muscular spasm. 
In some instances muscular spasm persists, owing 
m irritation of the injured ligament, and holds 
the foot in valgus. With injection of procaine 
hv'drochloride in these cases the foot can go 
back to normal position, and spontaneous recov- 
er}- will occur. The dangers of the injection 
method, as has been pointed out in the articles 
reviewed, are in addition to the contraindications 
the fact that it masks the real lesion and may 
permit the occurrence of a serious deformity. 

In cases of severe ligamentous tear there fre- 
quently is tearing of the tibiofibular ligament. 

If this ligament is tom and not protected by 
accurate fixation, diastasis occurs, which becomes 

463 . Outland, T. : Sprains and Separations of the 
Inferior Tibiofibular Joint Without Important Fracture, 
-Am. J. Surg. 59:320-329 (Feb.) 1943. 

464. Bums, B. H. : Diastasis Fracture of Inferior 
Tibiofibular Joint, Proc. Roy. Soc. Med. 36:330-332 
(May) 1943. 
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{R-rmaiicnt am! cau?cs disability, 'flic early 
rcciij;iiiti()ii of this lesion and proper trcalmcnl 
jircvcnt future trouble. Our chief use of the 
injection, aside from eliminating muscular spasm, 
is to aid in diagnosis. \\‘ith the injection method 
for the painful .sprain, the foot can be brought 
into c.\'trcmc inversion or cver-'^ion and instabili- 
tie.s can be delected that would not ordinarily 
show in the routine roentgenograms.] 

iMcEivenny states that Morton's toe is often 
resistant to conserwative treatment. It is caused 
by a tumor involving the most lateral branch 
of the medial plantar ncrr-c. Careful palpation 
will usually reveal the tumor, which lies high 
in the web between the third and fourth toes. 
If symptoms justify it, excision of the tumor 
should be done. The author reports on 11 pa- 
tients treated by operation. Of the 12 tumors 
removed from 11 patients, 5 had been studied 
microscopicall}’ and appeared to be either neuro- 
fibromas or angioneurofibromas. Grossly they 
were fatty and soft on the outside and firm, 
white and fibrous toward the center. The plantar 
nerve was embedded in tlie center. 

Hauser reports a case of neurofibroma in 
he deep plantar nerve, which is a rare tumor, 
it the time of resection he emphasizes that 
■ufficient nerve be removed so that the section is 
done through normal nerve tissue, to lessen the 
chances of recurrence. The term “neurinoma” 
voids the implications as to the origin of the 
mnor cells suggested by "neurofibroma” or 
schwannoma. The tumor showed cells having 
large, vesicular, elongated nuclei of oval or 
spindle shape. These were arranged in large 
concentric whorls with rather abundant mucoid 
intercellular substance. The cells were rather 
uniform in appearance throughout the section. 
In some regions small concentric whorls were 
seen, but for the most part the tumor cells were 
rather loosely arranged, showing a slight ten- 
dency toward palisading of the nuclei. There 
were no areas of increased densit 3 % increase in 
mitotic figures or invasion of the capsule to indi- 
cate that the tumor might be malignant. 

Gaston describes in detail a bone block for 
paral}tic drop foot, which incorporates removal 
of the distal attachment of the achilles tendon 
with an attached piece of bone. Care is taken 

465. McElvenny, R. T.; The Etiologj- and Surgical 
Treatment of Intractable Pain About the Fourth Meta- 
tarsophalangeal Joint (Morton’s Toe), J. Bone & Joint 
Surg. 25:675-6/9 (July) 1943. 

466. Hauser, E. D. W.: Neurofibroma (Neurinoma) 
of Foot, J. M. A. 121:1217-1219 (April 10) 1943. 

467. Gaston, J. H.; Modified Bone Block for Para- 
lytic Foot Drop, South. M. J. 36:336-338 (May) 1943. 


to avoid disturbing tissue lying' posterior to 
ankle joint and at the lower end of the ti 
so as to avoid postoperative proliferation of bt 
[Ed. Note. — ^\Ve fee] that the bone block I 
goes under ihe tibia instead of posterior t< 
is more satisfactor)-. The procedure is equi 
simple and more durable.] 

Greene describes a refrigerator that i 
developed in collaboration with R. J. Simp 
of the International Refrigerator Compa 
They designed an apparatus in which the 
trcniity can be put through an opening iii 
cabinet in a compartment in which the tempe 
ture can be controlled. 

[Ed. Note. — He has had no opportunitj' i 
clinical application, but it makes sense to 
that an apparatus which will control temperatut 
might be of some aid when it is necessaw 
obtain lesser degrees of cold.J 
Causton describes a technic for taking 
roentgenogram of the sesamoid bones in t 
region of the first metatarsophalangeal joii 
M'ith the patient lying in a prone position t 
great toe rests in a position of hyperextensio 
the film is supported under the first metatar; 
phalangeal joint and the tube adjusted so tl 
the central ray, which is vertical, passes behye 
the sesamoid bones. A further view is obtain 
with the patient on his uninjured side. The ffl 
is placed under the distal portion of the fii 
metatarsal bone and is allowed to conform 
the natural slope of the medial aspect of the foi 
The tube is then adjusted so that the centi 
ray passes through the medial sesamoid bo) 
and makes an angle of 40 degrees with the fib 
Gottlieb believes that a definite clinic 
entity is brought about by a diseased sesamo: 
bone. He describes 11 cases, in 10 of wine 
the patients were women who all wore higl 
arched shoes, with excessive weight on the fir 
joint. The symptoms were usually unilatera 
He does not believe that the bone rvas fracturei 
The cause of the disease is repeated traunt! 
He recommends conservative treatment fir^ 
which consists of resting, immobilization an 
relief of weight bearing on the affected ares 
the injection of procaine hydrochloride and othe 
phj-sical therapeutic measures. Onl}’ when theS' 
have failed should removal of the affected bom 
be carried out. 

468. Greene, R, ; Cold in Treatment of Damage D® 
to Cold, Lancet 2:695-697 (Dec. 12) 1942. 

469. Causton, J. : Projection of Sesamoid Bones n 
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Cane reports a case o^ neglected congenital 
equinovarus, in which treatment included re- 
moval of the talus in addition to lengthening of 
a tendon. 

[Ed. Note. — ^This method did improve the 
situation in the case which he reports.] 

Smith uses the Keller-Brandes type of 
operation for hallux valgus. The technic con- 
sists in a partial phalangectomy of the proximal 
portion of the first phalanx of the great toe. 
It is a relatively simple procedure and allows 
early return to function. It does give good 
results in hallux rigidus. . 

[Ed. Note. — ^\Ve feel that this is a good pro- 
cedure for hallux rigidus, but on hallux valgus 
and the concomitant deformity it has little 
influence.] 

Lewis reports S cases of the less common 
lesions of the astragalus, to call attention to 
the wide variet}' of pathologic changes occurring 
this bone. His report includes the following 
es of disease : tuberculosis, staphylococcic 
somyelitis, osteochondritis dissecans, aseptic 
rosis, osteochondroma, osteitis fibrosa cystica, 
indromatous giant cell tumor and metastatic 
mocarcinoma. 

3obey reports 3 cases of osteochondritis 
the dorsal articular surface of the astragalus. 

; recommends roentgen examination for severe 
■ains, keeping in mind the possibilitj* of this 
e condition. The presence of a loose body 
this joint leads to arthritic changes, and early 
noval of the loose fragment is recommended. 
Lipscomb and Ghormley say where pos- 
le fractures of the astragalus should be re- 
ced by closed manipulative procedures, fol- 
ved by fixation by means of a plaster of paris 
jt. No weight bearing should be allowed for 
;ht to ten weeks. When it is not possible to 
t a good reduction b}^ manipulative measures 
:y recommend an open operation. Tljpy use 
lateral incision along the ankle at the level 
the subastragaloid joint. The peroneal tendon 
n be displaced or if necessary divided and 
paired later. After reduction of the fracture 

471. Cane, L. H. : Congenital Talipes Equinovarus 
irrected bv Talectomv, East .African M. J. 20:2-4 
an.) 1943. 

472. Smith. P. E. : Hallux Valgus: Consideration of 
eller-Brandes Operation, Mississippi Doctor 20:445- 
0 (Aiarch) 1943. 

473. Lewis. R. \V. : Less Common Lesions of the 
stragalus, .Ann. Surg. 116:891-897 (Dec.) 1942. 

474. Cobey, M. C. : Osteochondritis Dissecans of the 
stragalus, Mil. Surgeon 93:184-186 (.Aug.) 1943. 

475. Lipscomb. P. R.. and Ghormley, R. K. : Old and 
cw Fracture-Dislocations of the .Astragalus, S. Clin, 
brth .America 23:995-1011 (.Aug.) 1943. 


the position can be held by means of screws. 
The\' prefer vitallium screws. When the dam- 
age is severe and the displacement great, astraga- 
lectomy is done. In old cases in which there is 
a great deal of pain arthrodesis is sometimes 
ncccssart'. He feels that the pain is often due 
not to the failure of union but to the arthritic 
clianges tliat occur. 

McLaughlin states that in the majorih* of 
the reported cases rupture of the achilles tendon 
is due to strenuous pln-sical exercises. For treat- 
ment he advises operative repair. The tendon 
usually tears at the junction of the tendon and 
the muscular portion of the gastrocnemius mus- 
cle. He uses silk sutures for repair and main- 
tains fixation in the original cast for about six 
weeks and then brings the foot to a right angle 
to the leg two weeks following surgical opera- 
tion, witit return to full activit}- in from nine 
to twelve weeks. 

[Ed. Note. — In our experience rupture of 
the achilles tendon is not such an infrequent 
occurrence, but many of them are partial tears 
that can be treated effectively by conservative 
measures. The severe ones should be repaired.] 

Paulson *'• encountered a severe injury of 
the navicular bone of the foot, which was giving 
symptoms. He removed the navicular bone en- 
tirely and obtained a good functional result. 

O’Donoghue and Sell report a case of con- 
genital talonavicular stmostosis. It is a rare 
condition, which was described originally in 1879 
by Anderson, who reported a bilateral condition. 
In the case reported here the synostosis was 
bilaterally symmetric. 

Daseler and Anson give a report on the 
plantaris muscle, based on a review and a stud)' 
of 750 consecutive specimens. They regard the 
plantaris muscle and tendon as the vestigial 
remains of a primitive flexor muscle of the toes, 
which, originally continuous with the plantar 
aponeurosis, later was rendered discontinuous 
through intermediate attachment to the calca- 
neum. The plantaris muscle and its tendon 
are subject to considerable variation in both 

476. McLaughlin. C. AV.. Jr.; Complete Rupture of 
Tendo-.Achilles : Report of Case. U. S. Xav. M. Bull. 
41:1388-1391 (Sept.) 1943. 

477. Paulson, E. C. : Foot Functions Following Loss 
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tlic point of origin and tlic j)oiiit of insertion. In 
an e.Nainination of 150 lower extremities, the 
authors have encountered four types of inser- 
tion of tlie tendon. Of 750 consecutive lower 
extremities examined by tlie autliors the plantaris 
muscle was absent in 50 (6.67 per cent). In 
one third of tlie specimens in wliich the muscle 
was missing,, the absence was bilateral. The 
surgical utilization of the plantaris tendon is 
])articularly indicated as a desirable substitute 
for the fascia lata in hernial repair, transplanta- 
tion of tendons and repair of ligaments. 


. [Ed. Note. — Another significance of t 
plantar muscle is that in lengthening the achil 
tendon it must be divided because it is a sepan 
muscle.] 

Albert and Mitchell report 3 cases of Vol 
mann’s ischemia of the leg. They recomme 
early recognition of the condition and eai 
surgical inten-ention. The harmful results 
a skin-tight plaster cast are stressed. 

•tSO. Albert, M., and Mitchell, \V. R. D.: Volkmam 
Ischemia of Leg, Lancet 1:519-522 (.April 24) 1943. 


XlII. funERCULOSIS OF BONES AND JOINTS 
PREPARCD BV .ALAN DEFOREST SMITH, M.D., NEW YORK 


In a study by Tytler and Lapp,^^‘ promin 
(sodium salt of p,p'-diamino-diphenylsulfone- 
N-N'-didextrose sulfonate) in a concentration 
of 5 per cent in a medium of tragacanth jelly 
was repeatedly injected, after aspiration of pus, 
into tuberculous abscesses and sinus tracts of 
10 patients. The abscesses treated were in the 
following regions : 4 in the lumbar region, 2 in 
the groin, 1 in the low dorsal region, 1 in the 
ly region, 1 in the right ilium and 1 in 
he neck, ^^hlile the results were somewhat 
irregular, the clinical opinion was formed that 
improvement in all patients was greater or more 
rapid than would have been expiected with 
irthodox methods. It is thought that these 
results justify a more extensive trial of the drug 
by local application to suitable lesions and pos- 
sibly b)^ injection into more deep-seated lesions. 

Callomon^®^ found that experimental tuber- 
culosis of guinea pigs was apparently somewhat 
inhibited by administration of promin, 4 (alpha- 
pyridil-N-sulfonamido)-phenyl-2-azo-S-amino-l- 
naphthol-5, 7 disulfonic acid and disodium for- 
maldehyde sulfoxylate diaminodiphenylsulfone. 
Results with the first and third of these com- 
pounds were considered as encouraging for 
further investigation. Sulfanilamide, sulfapyri- 
dine, sulfathiazole and sulfathiazolline showed 
no appreciable effect under the same conditions 
of experimentation. 

Feldman and Hinshaw studied the tuber- 
culotherapeutic efficiency of two compounds of 
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Clin. Path. 13:144-147 (March) 1943. 


the sulfonamide series and four of the sulionf 
series in guinea pigs which six weeks previous!) 
had been inoculated subcutaneousl}' with humai 
tubercle bacilli. Drugs were administered fo 
one hundred and twenty-eight daj's, after whid 
time all tlie control animals were dead, and thi 
experiment was terminated. The lowest mor 
tality rate, 19 per cent, was in the promin 
treated group; that in the group treated wit! 
sulfadiazine and another sulfonamide compounc 
was 71 per cent. The results indicated definitel) 
the superiorit)’ of the derivatives of 4, 4'-di- 
aminodiphenylsulfone over compounds contain- 
ing a sulfonamide nucleus. 

Steinbach and Duca found promin in vitro 
to be bacteriostatic for ever)' acid-fast bacillus 
tested, including saprophjtes and piscine, avian, 
human and bovine tubercle bacilli. Promin 
given to guinea pigs subcutaneouslj'' three times 
dailj' starting with the da}"^ of experimental in- 
fection exerted a retarding effect on the course 
of the tuberculosis. Although promin influences 
tlie disease in the experimental animal to a 
greater extent than anj' other chemotherapeutic 
agent which the authors have tested, it is e-x- 
tremefy toxic. Results were promising in 6 
of 1 1 cases of advanced human pulmonarj' tuber- 
culosis in which promin was administered, but 
a large series of cases will be required before 
conclusions can be drawn as to the efficacy ot 
the drug in man. 

McClintock and Goodale report that io 
vitro a 12 mg. per hundred cubic centimeter 
solution of the potassium salt of the sulfapyridme- 
choleate complex appears to inactiv'ate tubercle 

484. Steinbach, M. M., and Duca, C. Chemo- 
therapy in Tuberculosis, Tuberculology 6:93-95 (Mw 
1943. 

485. McClintock, L. A., and Goodale, R. H. : U(e “ 
Choleate Principle in Treatment of Tuberculosis, U. 
Nav. M. Bull. 41:708-713 (May) 1943. 
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bacilli after eight days’ incubation. The ability 
of the drug to inhibit the growth of tubercle 
bacilli in vivo has been borne out by experiments 
on animals. Of 160 treated animals (guinea 
pigs), 31 died as a result of combined aetion of 
the drug and eoccidiosis. Of the remaining 129 
animals, 2 showed tuberculosis grossly and 
microscopicalh’. All of the others gave negative 
reactions. Most of the control animals died 
within fifty days of extensive tuberculosis. It 
is felt that the complex exerts an inhibitor}' 
effect on the tubercle bacillus in vitro and in 
vivo. 

Medlar and Sasano administered promin 
to guinea pigs for five months,' beginning ten 
days after virulent tubercle bacilli had been in- 
jected subcutaneously. The last sur\'i\'or was 
killed eighteen months after therapy was stopped. 
Xinet}'-two per cent of the animals in the pro- 
min-treated group, in contrast with 36 per cent 
in the untreated control group, were alive when 
therapy was discontinued. In the promin-treated 
group 24 per cent died of uncomplicated gen- 
eralized tuberculosis ; 28 per cent exhibited small 
localized tuberculous foci in the spleen, liver or 
lungs, and 48 per cent showed no macroscopic 
evidence of visceral tuberculosis, though in 77 
per cent of these cultures tubercle bacilli were ob- 
tained from the spleen. Promin, therefore, re- 
tarded decidedly but did not eradicate the tuber- 
culous infection. Results to be expected from any 
chemotherapeutic method for tuberculosis must 
be tempered b}' knowledge that the disease is 
chronic, tliat the repair of damage to tissue is 
slow and that the majority of tuberculous pa- 
tients in sanatoriums have only a limited resis- 
tance to the infection. The extermination of tlie 
infecting agent with promin therapy should not 
be anticipated, but these favorable experimental 
results warrant further chemotherapeutic studies 
to reveal compounds that may be even better 
than promin. 

486. Medlar, E. M., and Sasano, K. T. : Promin in 
Experimental Tuberculosis in Guinea Pig, Am. Rev. 
Tuberc. 47:618-624 (June) 1943. 


[Ed X’ote. — These experiments give some 
promise that the effort to disco%'er a drug which 
will have an influence on the tubercle bacillus 
comparable to that of the sulfonamide com- 
pounds on many of the pyogenic organisms may 
be successful. Thus far the therapeutic value 
of promin seems far from being established, 
however.] 

Perlman and Freiberg describe 5 cases of 
tuberculosis of the lumbar portion of the spine 
in adults in which there was an osseous bridse 
between two of the bodies. In 4 this was com- 
plete and in the fifth partial. The diagnosis was 
proved in 4 cases b}- demonstration of tubercle 
bacilli or by positive results of guinea pig 
inoculation with the pus from an abscess. In 
the fifth case the diagnosis was presumptive 
from the finding of tubercle bacilli in multiple 
cutaneous lesions. 

[Ed. Note. — These findings are of impor- 
tance chiefly from the standpoint of diagnosis. 
The bridging of the bodies which took place in 
these cases probably was not extensive enough 
to be relied on for fixation. It has been pointed 
out that a mild U'pe of osteomyelitis frequently 
involves the spine and that one of the character- 
istics which differentiates such a pyogenic infec- 
tion of tlie vertebrae from tuberculosis is early 
bony union of the bodies. This condition prac- 
tically always follows a pyogenic infection else- 
where and is associated n'ith a greater degree of 
pain. The differential diagnosis betn-een tuber- 
culosis and a pyogenic infection in a lesion 
associated with bridging of the bodies might be 
difficult in some cases but usually can be made 
with a reasonable degree of certainty by labora- 
tory tests and on the basis of the existence of 
associated lesions. It is important to differen- 
tiate the two, because fusion is indicated for 
tuberculosis and not only is futile for pyogem’c 
osteomyelitis but may be detrimental.] 

487. Perlman, R., and Freiberg, J. A. : The Bridging 
of the 'Vertebral Bodies in Tuberoilosis of the Spine, 

J. Bone & Joint Surg. 25:340-330 (.April) 1943. 


XrV'. CHRONIC .VRTHRITI5 
PREP.\RED BY LORIXG T. SWAIJI, iI.D., BOSTON 


General Considerations . — Because of the war 
. there have been fewer articles and possibly less 
■ original research work on arthritis reported in 
1943 than in previous years. Nevertheless there 
' are certain articles of interest. Burbank gives 

488. Burbank, R. : Arthritis Through the -Ages. Tri- 
State M. J. 15:2903-2911 (March) 1943. 


an interesting review of arthritis through the 
ages, stating that evidence of arthritis was present 
in the fossilized remains at the beginning of 
the reptilian age, when vertebrates started to 
inhabit the globe ; the first skeletal proof of 
arthritic changes was found to date back to 
this period. He also drav.-s attention to the 
fact ffiat many of the great men of history had 
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Fraser reports 61 cases of rhcuinatoid ar- 
thritis in wliich he tried to follow Cecil’s technic 
for making blood cultures. He recovered no 
streptococci. He did recover diphtheroid bacilli 
in 3 cases. He draws attention to the fact that 
bacteremia due to trauma or treatment such 
as massage may occur and cause a blood culture 
to elicit a positive reaction. 

[Ed. Note.- — In the IManual of Occupational 
Therapy an excellent article has been written 
on occupational therapy for arthritis. It is well 
worth studying. It takes up the various main 
points: (1) rest through diversion; (2) con- 
structive exercises: (3) prevention of neurosis 
and helplessness, and (4) importance of emo- 
tional outlet and readjustment for the future. 
The occupation should provide exercise for the 
joints and muscles. 

Another primer has Ijcen written by the 
Committee of the American Rheumatism As- 
sociation and has been published in The Journal 
oj the American Medical Association^^ This 
is an excellent review of the present knowledge 
of arthritis. It can be secured from The Jour- 
nal of the American Medical Association-. It 
carries the names of authorities in the United 
States.] 

Bauer and Engleman °°° draw attention to a 
S3Tadrome of unknown cause which is character- 
ized by urethritis, conjunctivitis and arthritis. 
It is called Reiter’s disease. The}- hope that 
clinicians and bacteriologists will watch for this 
syndrome. 

From a nutritional angle, Bayles, Richardson 
and HalU"^ report 31 cases in which the pre- 
rheumatic diet was studied. They come to the 
conclusion that it is not different from the usual 
American diet and that if a food factor con- 
tributes to the onset of rheumatoid arthritis 

497. Fraser, T. N. : Blood Cultures in Rheumatoid 
Arthritis : Historical and Personal Observations, Ann. 
Rheumat. Dis. 3:181-190 (May) 1943. 

498. Occupational Therapy : Manual Prepared by 
Council of Physical Therap}- of American l^Iedical As- 
sociation, Committee of American Occupational Therapy 
Association and Subcommittee on Physical Therapy and 
Committee on Information of Division of Medical 
Sciences of National Restarch Council, War Med. 3: 
635-656 (June) 1943. 

499. Jordan, E. P., and others : Primer on Arthritis 
Prepared b>' Committee of American Rheumatism As- 
sociation, Rev. Asoc. med. argent. 56:532-542 (Sept. 
15-30) 1942; J. A. M. A. 119:1089-1104 (Aug. 1) 1942. 

500. Bauer, W., and Engleman, E. P. : Sj-ndrome of 
Unknown Etiologj- Qiaracterized by Urethritis, Con- 
junctivitis, and Arthritis (So-Called Reiter's Disease), 
Tr. A. .^m. Physicians 57:307-313, 1942. 

501. Bayles, T. B.; Richardson, H., and Hall, F. C. : 
Nutritional Background of Patients witli Rheumatoid 
Arthritis, New England T. Med. 229:319-324 (Aug. 19) 
1943. 


their studies suggest that it may be caused by 
tlie increased total requirement of the patient 
rather than a deficiency diet. They feel that 
because of the frequent deficiency states found 
the disease itself may increase the requirements 
of food, especially of the vitamin B complex. 

Gout. — This disease is still being found and 
studied. Bartels,''’- of the Lahey Clinic, re- 
ports treatment with a diet low in purine and 
fat and high in carbohydrate and cinchophen. 

On this plan of treatment seven minor attacks of 
gout occurred, as compared with 84 major attacks during 
a comparative period before treatment. This plan of 
treatment secured the desired results of reducing the 
blood uric acid level and reducing tlie number and 
severity of further attacks of gout. Even patients in 
the phase of chronic goutv- arthritis responded to this 
plan of treatment. 

They believe that cinchophen is not so dan- 
gerous when given with carbohydrate and pro- 
tein. 

Linton and Talbott report the excellent 
results of removal of tophaceous deposits in 
11 patients, with yelief of pain and restoration 
of function. They describe the operative pro- 
cedures and point out the necessity of good 
medical care. They stress the resultant “im- 
proved cosmetic appearance and in many in- 
stances permanent eradication of tophaceous 
deposits” and “adequate preoperative and post- 
operative treatment of the patient with col- 
chicine.” 

Neuwirth writes to the contrary. He em- 
phasizes the dangers and later effects of using 
cinchophen. He points out that the cause of 
hyperuricemia, of retention of urates and of 
precipitation of sodium urate is not yet known. 

Research still goes on, however. Oppenheimer 
and Kunkel,'®' in the Bulletin of the Johns Hop- 
kins Hospital, report on the injection of a solu- 
tion of the enzyme uricase, extracted from pig’s 
liver. This was given intramuscularly after 
being made bacteria free by filtration. The 
extract remains active about two months when 
frozen and stored at — 28 C. 

Single injections of this purified uricase e.xtract can 
produce a sharp lowering of the plasma uric acid of 
“gouty” chickens. . . . Continued daily administra- 

502. Bartels, E. C. : Successful Treatment of Gout, 
Ann. Int. Med. 18:21-28 (Jan.) 1943. 

503. Linton, R. R., and Talbott, J. H. : Surgical 
Treatment of Tophaceous Gout, Ann. Surg. 117:161-182 
(Feb.) 1943. 

504. Neuwirth, E. : Milestones in' Diagnosis and 
Treatment of Gout, Arcli. Int. Med. 72:377-337 (Sept) 
1943. 

505. Oppenheimer, E. H., and Kunkcl, H. G. : Further 
Observations on Lowering of Blood Uric Acid Iw Uri- 
case Injections, Bull. Johns Hoplrins Hosp. 73:40-53 
(July) 1943. 
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lion of iiricasc to "polity" chickens, made "gotilj'” by a 
liipli protein diet, causes a continued lowering' of their 
I)!asma uric acid, although they are maintained on the 
same "goul"-j)roducing diet. 

It also “jtre vents t!ic plasma uric acid level 
from rising to a ‘gouty’ level in chickens si- 
multaneously fed a ‘gout’-producing diet.” [Ed. 
XoTE. — This may be an important finding in 
the control and prevention of gout.] 

Fitainin D . — ^Thc controversy still continues 
as to the use of massive doses of vitamin D for 
arthritis. Snyder, Squires, Forster and Rudd 
still claim that results can be secured only by 
using ergosterol electrically activated prepared 
b\' the Whittier process, namely (ertron). They 
emphasize the fact that ultraviolet-irradiated 
ergosterol gave bad results in SO per cent of 
their cases. It was not tolerated. They gave 
it to 30 patients for twelve months ; 77 per cent 
were not benefited, 57 per cent refused to con- 
tinue taking it and 5 onl}-, or 17 per cent, 
became better. These were different from their 
results ^vith electricall}’ activated ergosterol. 
They also report a group of cases in which 
he}- used intramuscular injections of electrically 
ctivated ergosterol and as much as 1,000,000 

1,500,000 units proved effective. There were 
o untoward local or systemic symptoms, and 
hey prevented gastric irritation by using the 
ntramuscular route. The}'- believe tlrat it is 
erfectly safe, whether given orally or intra- 
nuscularl)'. 

[Ed. Xote (L. D. B. ). — Ertron is a proprietarv' 
'reparation which has not been accepted by the 
Council on Pharmacy and Chemistr}' of the 
American Medical Association. The claims of 
:s advantages have been challenged. Before he 
rescribes the preparation the physician should 
ead some of these challenging reports and 
hould familiarize himself with the toxic mani- 
istations.'^”'”] 

506. Snyder, R. G.; Squires, W. H., and Forster, J. 

V.-. Six-Year Study of Arthritis Therapy with 
pecial Reference to Pharmacology, Toxicology and 
herapeutics. Indust. Jled. 12:291-297 (May) 1943. 

507. Snyder, R.’ G. ; Squires, W. H. ; Forster, J. W., 
id Rudd, E. : Therapeutic Value of Electrically Acti- 
ited Ergosterol When Administered Intramuscularly: 
reliminaiy Report, Indust Med. 12:663-668 (Oct) 

>43. 

S07a. Condol and Ertron Not Acceptable for N. N. R,. 
port of the Council on Pharmacy and Chemistry, 

A. M. A. 109:132-133 (July 10) 1937. Freyberg, 

H.: Treatment of Arthritis with Vitamin and 
ndocrine Preparations: Emphasis of Their Limited 
alue, ibid. 119:1165-1171 (.A.ug. 8) 1942. Freeman, 

; Irradiated Ergosterol Poisoning, correspondence, 
id. 119:968 (Julv 18) 1942. Boots, R. H., and Sachs, 

. R.: Hope [False] for the Victims of Arthritis, 
irrespcndence, ibid. 123:857 (Nov. 27) 1943. 


Klassen and Curtis"’® report the effec 
massive doses of vitamin D on calcium 
phosphorus metabolism as negligible. “Tl 
was no primary disturbance in the calcium 
phosphorus metabolism in the patients t 
atropliic spondylitis or with degenerative 
tliritis of the spine.” 

Gold Therapy. — Itlore evidence is constai 
appearing as to the beneficial effect of g 
therap}' on arthritis, as it has been more 
tensively used. Graham and Fletcher"’® rep 
on 100 patients. Ninety-five received up 
1 Gm. of a gold compound. Of these 67 j 
cent were improved and 20 per cent obtain 
moderate improvement. Fiftv'-four of the I 
had a mild toxic temporary' reaction; 4 show; 
exfoliative dermatitis. They believe the go 
valuable, but the good results did not deper 
on drug therapy' alone. “There is evidence th 
general medical care and protection contribu 
to favourable progress and lessen likelihood 
relapse.” They' emphasize the fact that the: 
are serious dangers. 

Price and Leichtentritt state; 

Aurotherapy should be limited to rheumatoid arthriti 
and is most effective in the early stages of the diseas 
It is also frequently effective in relieving pain and stif 
ness in advanced cases and is therefore worthy of a tri: 
in these patients. . . . Gold is a toxic drug and shoul 
be used only by those having experience with it. 

Winkler agrees with them but adds tba 
the results in cases of Marie-Striimpell diseaS' 
or spondylitis are not espedally' outstanding 
since in most of these cases severe disturbancf 
in the joints and ankydosis are present before 
treatment is instituted. He believes the goU 
therapy may be resumed after the toxic symptom 
subsides. He also notes; “Longer periods oi 
observation are required to determine the pof' 
manency' of the results.” 

Cohen and Dubbs review a series of 122 
patients who received a total of one hundred 
and seventy-six courses of intramuscular injec- 
tions of 1.24 Gm. of aurothiodextrose. Thirty- 

508. Klassen, K. P., and Curtis, G. M.; Effect oi 
Massive Doses of Vitamin D on Calcium and Phos- 
phorus Metabolism : Observations on Patients "’di 
Atrophic Spondylitis and with Degenerative Arthriin 
of Spine, Arch. Int. Med. 71:78-94 (Jan.) 1943. 

509. Graham, J. W., and Fletcher, A. A.: 
Therapy in Rheumatoid Arthritis, Canad. M. A. J. 
483-487 (Dec.) 1943. 

510. Price, A. E., and Leichtentritt, B. : Golij 
Therapy in Rheumatoid Arthritis, Ann. Int. Med. 
70-80 (July) 1943. 

511. Winkler, H. Gold Therapy of Rheumato'^ 
Arthritis, North Carolina M. J. 4:161-163 (May) 

512. Cohen, A., and Dubbs, A. W. : Treatment ei 
Rheumatoid Arthritis with Gold, New England J. 
229:773-776 (Nov. 18) 1943. 
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six per cent were much improved. 9 per cent 
showed no change and 4 per cent were worse. 
They emphasize the fact that more than one 
course of treatment is necessar}’ in many cases. 
They believe that the reduction in toxic reac- 
tions was due to the use of fruit juice or vita- 
min C. Tliey also used extreme caution and 
gave liver, vitamin B and smalt doses of the 
gold compound. 50 mg. They believe that tliese 
precautions were the reason for the reduction 
of untoward reactions. 

Freyberg, Block and Levey again report 
extremely interesting studies on metabolism of 
gold used in the treatment of rheumatoid arthri- 
tis. They found that soluble gold salts were ex- 
creted chiefly in the urine while colloidal gold 
salts were excreted more in the feces. 

These complete excretion studies show that gold is 
retained in large amounts during the period of treat- 
ment; the retention ranged from 77 to 88 per cent with 
the crj'stalline salts, and often more than 99 per cent 
with colloidal gold sulphide. 

They found that the content of gold in the 
plasma and the content excreted when the soluble 
gold sodium thiosulfate was used were the same, 
whetlter it was given intravenously or intra- 
nuscularly. 

Block, Buchanan and Freyberg also report 
[hat insoluble gold salts are slowly absorbed. 
Larger amounts were found in liver and kidney 
than in other tissues, and the soluble gold salts 
were excreted by the kidneys and the insoluble 
by the intestines. [Ed. Xote. — These studies 
are of inestimable value in increasing knowledge 
of gold- therapy.] 

Another valuable contribution is that of Bayles 
and Hall,^'^ in which they demonstrate a way 
of recording the effect of gold therapy on rheu- 
matoid arthritis. Charts are shown which clearly 
illustrate the value of tabulating results. This 
article should be read. 

Surgical Treatment . — ^There is only one ar- 
ticle on surgical treatment, by Smith-Petersen, 

513. Fro'berg, R. H. ; Block, W. D., and Levey, S. : 
Metabolism, Toxicity and Manner of Action of Gold 
Compounds Used in Treatment of Arthritis: Complete 
Excretion Studies and Comparison of Intravenous and 
Intramuscular Administration of Some Gold Salts, Ann. 
Rheumat. Dis. 3:77-89 (Dec.) 1942. 

514. Block, \V. D. ; Buchanan, O. H., and Freyberg, 
R. H. : Metabolism, Toxicitj- and Manner of Action 
of Gold Compounds Used in Treatment of Arthritis: 
Studies of Absorption, Distribution and Excretion of 
Gold Following Intramuscular Injection of Gold Thi- 
oglucose and (jold Calcium Thiomalate, J. Pharmacol. 
& Exper. Therap. 76:355-357 (Dec.) 1942. 

515. Bayles, T. B., and Hall, M. G. : Yardstick for 
Rheumatoid Arthritis Applied to Patients Receiving 
Gold Salt Thcrapv, New England T. Med. 228:418-421 
(.■\pril 1) 1943. 


Aufraiic and Larson.'""' They suggest that in 
order to relieve pain surgical operation should 
be done early before it is too late. Acromio- 
plasty, excision of the head of the radius and 
excision of the distal end of the ulna are the 
operative procedures suggested. Thet- point out 
that early surgical treatment should be done 
before destruction of the joints is too far ad- 
vanced to allow maximum benefit from the 
operation. 

Psychologic Aspects . — Emotional disturbances 
are found in many instances. Swaim draws 
attention to the fact that ther' are found in cases 
of arthritis. The factors of emotional outlets can 
no longer be avoided. Anger and fear have 
profound physiologic effects, and investigations 
in the last ten years show that anxietv' and re- 
sentment are the two most constant emotional 
reactions found in arthritic patients. These sug- 
gest that maladjusted human relationships are 
a fundamental problem. He points out that ap- 
plication of spiritual laws will help adjust these 
conflicts, b}- “feeding a starved spirit.” He 
believes that physicians should pioneer again in 
this field of medicine. 

Food Allergy . — Food allergy- as a possible fac- 
tor in subacute recurrent arthritis is discussed 
by \'aughan in a study of a consecutive series 
of 1,000 adults. Twenty-seven had recurrent 
subacute involvement of various joints, and for 
these the causative foods were discovered and 
attacks prevented by their avoidance. Thirty- 
two foods were incriminated. He mentions 
Kahlmeter’s 54 cases in which the condition was 
attributed to allergy, among approximately 5,000 
rheumatic patients, Solis-Cohen’s 27 cases ob- 
served in twenty years in which allergy- may- have 
played a part and Hench and Rosenberg’s 34 
cases of recurrent or palindromic rheumatism. 
He states: 

Although food allergy has not been proved to play a 
part in the niajoritj- of arthritics, there appears to be 
a small group in whom intermittent hydroarthrosis 
involving large joints or multiple small joints (with a 
picture of recurrent subacute rheumatoid arthritis) may 
be caused by food allergens. 


516. Smith-Petersen. M. X.; .A.ufranc, O. E., and 
Larson, C. B. : Useful Surgical Procedures for Rlieuma- 
toid Arthritis Involring Joints of Upper Extremity, 
.■\rch. Surg. 46:764-770 (May) 1943. 

517. Swaim, L. T. : President's Address (.American 
Rheumatism .Association), .Ann. Int. Med. 19:118-121 
Cluly) 1943. 

518. Vaughan, W. T. : Food .Allergy as a Possible 
Factor in Subacute Recurrent .Arthritis. .Ann. Int. Med. 
19:122-124 (July) 1943. 
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Myalijia . — Good re})orts 500 cases of myal- 
pa in tlie Britisli army. Myalgia is a frequent 
disease localized in certain anatomic parts of one 
or more muscles — ‘‘myalgic spots.” 

is pre.scnt in .and responsible for the aaist 
majority (nccordinp to statistics 95 per cent) of patients 
sulTcring from rheumatism; it is not rarely associated 


519. Good. M. : Five Hundred Cases of Myalgia in 
British Army, .Ann. Rheumnt. Dis. 3:118-138 (Dec.) 
1942. 


with rheumatoid arthritis, osteoarthritis, and common 
with rheumatic fever. ... It is often of unknov 
origin— idiopathic myalgia — and mimics visceral a 
nervous diseases (heart pain, neuralgia or neurit 
sciatica, syndrome of painful feet, etc.) 

He describes the myalgic spots — the chara 
teristic feature of myalgia of the neck, shoulde 
arm, back, lumbar region, hip and leg. He re 
ommends injection of- procaine hydrochlorid 
which relieves pain in a dramatic way and leac 
to rapid cure. 


XV. FRACTURE DEFORMITIES 
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The literature for 1943 includes a number of 
excellent articles on delayed union of fractures 
and on nonunion, while little emphasis has been 
placed on malunion. In these articles, all of 
which are written from a clinical standpoint, at- 
tention has been directed about equally to study 
of the causes of delayed union and nonunion and 
to exposition of grafting technics, with statistical 
analyses of the results. 

Clwical Studies of Delayed Union and Non- 
Mtoii . — In a comprehensii'e article, which merits 
areful study for full understanding and appreci- 
ation, Watson- Jones and Coltart‘-° have ana- 
lyzed a series of S04 fractures of the shaft of the 
• bia and femur. They state that the test of suc- 
e«s in the treatment of a fracture is the quality 
of the end result rather than the time taken in 
achieving it. Time is not saved when recovery 
is accelerated at the cost of permanent disability ; 
a disabled man loses time every day of his life. 
The period of disabilit)' for any fracture is im- 
portant; of the many factors which influence 
this period, the most constant is the time taken 
for the fracture to unite. As a broad generali- 
zation, it may be estimated that the duration of 
total disabilit}'^ is half as long again as the time 
taken for union of the fracture. The authors 
disagree with the frequently e.xpressed opinion 
that fractures of the tibia and femur now unite 
more slowly than they did several decades ago. 
They call attention to two great changes which 
distinguish current treatment of fractures 
from that of thirty years ago; (1) the demand 
for roentgenographic evidence of consolidation 
rather than clinical evidence alone and (/) tne 
current belief that all fractures unite if immobi- 
lized long enough and that nonunion Js never m- 
evitable. A statement made by Jones m lyli is 


>0 Watson-Jones, R., and Coltart, W D.: Slow 
on of Fractures with Study of 804 Fractures^of 
Its of Tibia and Femur, Bnt. J. Surg. 30.260- 
n.) 1943. 


recalled by the authors : “We must realize thal 
the academic period of consolidation authorita 
lively asserted is not accurate, and that bone 
which appear firm to the hand will 3 'ield afte 
many weeks to the incidence of body weight. 
In addition to the general causes of delayei 
union, the authors consider three local cause 
outstandingly important: (1) interrupted im 
mobilization, (2) infection and (3) distractioi 
of the fragments. The authors present tables ii 
which this series of fractures is analyzed iron 
the standpoint of type of injur}', location, dura 
tion and treatment. In conclusion, the followinj 
points are made : Uncomplicated fracture 
treated by simple manipulation and plaster unit 
as quickly as in former years; ten to twelv 
weeks should be the minimal time of immobm 
zation for fractures of the shaft of bones^ of tbi 
lower extremity': interrupted inimobilization 
distraction, infection and too early weight bear 
ing cause delayed union ; excessive traction, 
or without distraction, causes marked delay J' 
the healing of fractures of the tibia; operatm 
reduction in skilled hands, even when lueta 
fixation is used, does not delay union; cur] 
weight bearing, no matter what type of supp®’' 
is used, should be discouraged, as its benefits ar( 
doubtful and its dangers real; fractures of t ‘ 
shaft of the femur should be reduced 
ately and light continuous traction used su 'c 
quently to maintain length ; the time of inimo i * 
zation for fracture of the femur should not - 
influenced by the fear of stiffness in the kn 
joint, as it is due to other causes; infection • 
fractures and neighboring soft tissues . 
serious delay' and should be dealt with earl) 
is not a cause of nonunion. 

Peterson presents an excellent study o 
cases of neglected fracture of the femoral £ 

521. P.eterson, L. T. : Neglected Femora! Fractu:^-’ 
J. Bone S: Joint Surg. 25:871-882 (Oct.) 1943. 
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in which treatment was begun at the Walter 
Reed General Hospital from several weeks to 
several months after injury. The article is well 
illustrated with roentgenograms. For treatment 
of the uncomplicated fracture suspension traction 
is the method of choice; its disadvantages arc 
that it requires constant attention, the taking of 
frequent roentgenograms, nursing care and 
measures to prevent distraction. Immobilization 
with plaster alone after primarv- reduction is 
condemned because angulation and overriding 
can occur in the cast. Plaster immobilization 
should be used for emergency transportation 
only. Dual pin reduction and fixation are recom- 
mended onl\' for relatively simple fractures of 
the shaft; this method is contraindicated for old 
fractures, fractures near joints and fractures with 
large free fragments. The disadvantages of the 
dual pin method are that it causes discomfort, 
that the resulting mobilitj’ of the knee does not 
meet expectations and that it may cause osteo- 
myelitis. Open reduction and internal fixation 
udth suitable nonirritating plates and screws are 
recommended as the treatment of choice where 
proper facilities are available. This should be 
done as early as possible, but open reduction 
does not guarantee union, and proper attention 
must be paid to blood supply and mechanics, in- 
cluding the avoidance of distraction. When 
open reduction must be done more than eight 
weeks after injury, bone grafting is recom- 
mended. The preferred method is massive graft- 
ing with maximal contact between the graft and 
the vascular portion of the host. The graft 
should be fixed with long metal screws. The 
simultaneous use of a metal plate allows earlier 
motion of the knee. The author describes sev- 
eral cases of neglected femoral fractures in which 
later treatment by these methods was successful. 

Anderson and Burgess believe that delayed 
union and nonunion of fractures of the shafts of 
long bones are usually a result of ill advised 
treatment, pointing out that in many cases the 
attending surgeon has failed to observe the basic 
principles of therapy for fractures. The authors 
call attention to various ways in which the three 
commandments for fractures, reduction, im- 
mobilization and preservation of blood supph', 
are dail}- being broken by conservative skeletal 
traction and by operative methods. They state 
that when these principles are efficient!)' applied 
over 90 per cent of slow unions are circumvented. 
They believe that nonunion can be prevented by 
a simple and practical system which exerts di- 
rect skeletal control over both proximal and dis- 

522. Anderson, R., and Burgess, E.: Delayed Union 
and, Non-Union : 90 Per Cent Preventable, J. Bone & 
Joint Surg, 25:427-143 (.April) 1943. 


tal fragments. The authors think that by the 
use of dual transfixion traction the care of frac- 
tures of the e.xtremities is simplified, standard- 
ized and made available to all surgeons, regard- 
less of location, who either by preference or by 
necessity are faced with problems involving frac- 
tures. [Ed. Note (E. AI. R.). — The authors’ 
criticism is well taken but should be directed 
more at the attending surgeon and less at the 
method.] 

-Anderson and Finlayson point out some of 
the pitfalls of the transfixion pin method for the 
treatment of fractures and discuss means of avoid- 
ing them. These authors think that complica- 
tions can in a large measure be prevented and can 
be limited to a minimum approaching zero when 
the following technic is carefully employed. 
Transfixing pins should be inserted through the 
wide cancellous portion of the bone whenever 
possible; two pins, two wires or two half-pins at 
an angle to each other should be placed in each 
fragment. The transfixions should be used for 
traction only during the reduction; aftenvard 
they should provide “contraction” to keep the 
ends of the fragments in direct and immobilized 
contact throughout the whole period of repair. 
The authors think that employment of these clini- 
cally tested principles and insistence on ambula- 
tion, rHth active movement of muscle and joints, 
will be rewarded by earlier bony union than can 
be attained by any other method. Complications 
are said to be usually due not to use but to m.isuse 
of transfixion. Common errors arising from 
fear, unpreparedness or haste include improper 
placement of the pins, movement between frag- 
ments and transfixion, use of transfixion for 
skeletal traction instead of “contaction” and 
failure to use transfixion in this v.-ay so that the 
benefits of ambulation may be obtained. [Ed. 
XoTE (E. AI. R.). — Perhaps greater technical 
skill is required for the successful application of 
this method than for the use of more conserva- 
tive measures.] 

Davis reports 6 cases illustrating the fre- 
quently observed causal effect of a powerful dis- 
tracting force in delaying the union of fractures 
of the long bones. In his cases complete annular 
tears of the periosteum were demonstrated at 
operative exposure of the site of fracture. .A 
theoretic explanation of the delayed union is 
offered, this being “misdirected flow of bone and 
soft tissue fluid” produced by the annular peri- 
osteal rent. In these cases nonunion was treated 

523. Anderson, R., and Finlayson, B. L. : Sequelae 
of Transfccation of Bone, Surger-.- 13:45-54 (Ta-n.) 
1943. 

524, Davis, A. G. : Pin Distraction as Cause o: 
Non-Union, T. Bone £c Joint Sure. 25:531-5^3 fTuIv) 
1943. 
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M’itli onlay grafts wliicli were fixed by long iiic- 
lallic screws. Anotlier type of distraction which 
may interfere with the iiealing process in frac- 
ture of the sliaft of tiie tibia is cnipliasized bv 
Stotz.'"-’ He believes that witii tibial fractures, 
even when tiie fragments are in perfect apposi- 
tion, a small gap may result from absorption of 
bone at the fracture line and that when the fibula 
is intact such a gap may result in delayed union 
or nonunion. He is also of the opinion that early 
union of the fibula, when there is a concomitant 
fracture of the tibia, may likewise cause dela\-ed 
union or nonunion of the tibia. In cases in 
which the intact fibula is responsible for angula- 
tion of the tibia, in all cases of oblique tibial frac- 
tures in which after six weeks there is still 
springiness at the site of fracture and in many 
cases of frank pseudarthrosis, he advocates sub- 
periosteal osteotomy of the fibula, with removal of 
from 0.5 to 5 cm. of the bone at a site remote 
from the tibial fracture. A plaster cast is applied 
for four to six weeks after operation. The pa- 
tients begin walking on their casts after the first 
week. The author has practiced this operation 
since 1940 and has been satisfied with its results. 

An important cause of pseudarthrosis, intra- 
osseous neurofibroma, is emphasized by Green 
and Rudo.®=' They report a case in which 
pathologic examination showed neurofibroma to 
be a factor in the production of the fracture and 
■ 1 the retardation or prevention of union. They 

commend that in all cases of “congenital pseud- 

.hrosis” the patient should be examined for 
stigmas of neurofibromatosis, which include 
cafe au lait spots, extraosseous tumors and 
roentgen evidence of other skeletal defects. In 
operations on patients with “congenital pseudar- 
throsis” the possibilit}' that the process may be 
due to the presence of a neurofibroma should al- 
waj-s be considered. If the neurofibroma is the 
cause of the pseudarthrosis, incomplete excision 
of the tumor with local recurrence may be a 
factor in nonunion. [Ed. Note (R. B. R. ). — -This 
differentiation is important and should be kept in 
mind in all cases of congenital pseudarthrosis.] 

Operations for the Treatment of Delayed 
Union and iT onunion . — Ivey presents a re- 
view of various methods of bone grafting and dis- 
cusses the indications for each. The operations 
used to secure union, in order of increasing com- 

5^5 Stotz. W. : ResecU'on of Fibula for Pseudar- 
throsis or Retarded Union of Tibial Fractures, Bull. 
War Med. 3:385 (March) 1943. 
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1943. 

3^7 Key J Choice of Operation for Delayed 

and" Non-Union of Long Bones. Ann. Surg. 118:665- 
6S0 (Oct.) 1943. 


plexity, are the following: (1) multiple drilling 
of the fra^nents, (2) open reduction and in- 
ternal fi.xation, with or without multiple drilling 
of the fragments, (3) step-cut operation and 
(4) various types of bone grafts, with or without 
internal fi.xation. .A.I1 operations should be fol- 
lowed by adequate external fixation, usually by 
means of plaster casts. Key found the massive 
onlay graft to be most useful in the difficull 
cases; in some instances he used the Phemister 
modification, in which a massive graft is placed 
at the site of fracture without internal fixation. 
The author draws the following conclusions: (I) 
with the protection of the sulfonamide drugs, 
operations for delay^ed union or nonunion may be 
performed earlier than in the past; (2) the 
choice of operation depends somewhat on the 
surgeon in that the procedure should be one 
which he can execute satisfactorily; (3) the 
simpler procedures are followed by- fewer com- 
plications than the more complex measures, but 
simple procedures will not always solve difficult 
problems, and (4) a simple operation undertaken 
early may save time for the patient, avoid a dif- 
ficult late operation and result in a better limb. 

Boyd reports additional experiences with 
the dual graft technic, in which a cortical bone 
graft is placed on each side of the shaft at the 
site of nonunion. The indications and the oper- 
ative technic are described. Boyd states that 
osseous union has been secured in 93 to 94 
per cent of 511 cases, of nonunion in which treat- 
ment with the single massive onlay graft, which 
has been described previously' by' Henderson. 
Ciampbell and Speed, was used. The dual graft, 
therefore, is reserved for more difficult cases m 
which there is loss of bone or some other un- 
usual feature such as failure of a previous single 
graft. Nonunion with loss of substance near a 
joint is not considered a contraindication. In 
18 of the 22 cases described in this report, treat- 
ment with the usual dual graft technic va 
employ-ed. Treatment failed in 1 instance, ' 
case of nonunion with extensive loss of bon^ 
near the elbow in which phy'sical therapy u'a 
apparently' started too early'. In 1 case e.xacerba 
tion of infection occurred but union was never- 
theless obtained. 

Armstrong believes that the results ^ o. 
fractures of the shaft of the tibia are often iiU' 
perfect because of a tendency for these injuries 
to be regarded as trivial, when in reality tbe) 

528. Boyd, H. B. : Treatment of Difficult and Gn 
usual Non-Unions, with Special Reference to l^ddpc 
of Defects, J. Bone S: Joint Surg. 25:535-552 (Jub/ 
1943. 

529. .“Armstrong, J. R. : Method of Bone GrafU^' 
Tibia and Fibula, Proc. Roy-. Soc. Med. 35:759i/ 

(Oct.) 1942. 



PROGRESS /iV ORTHOPEDIC SURGERY 


365 


are clifticult to reduce and liold satisfactorily. 
He lists four absolute indications for I)one graft- 
ing: (1) established nonunion, (2) nialunion 
suRicient to cause serious disability. (3) in- 
adequate reduction by conser\-ative means and 
(4) extensive loss of bone. He names two re- 
lative indications ' for open operation : ( 1 ) de- 
layed union in certain circumstances and (2) 
grossly unstable fractures. Armstrong advo- 
cates the massive sliding graft, or the split bone 
technic in which a portion of the tibial shaft is 
resected and reversed. 

In another article Armstrong discusses in 
more detail the massive sliding graft, or the 
so-called split bone technic, for fractures of the 
tibia. He exposes the tibia subperiosteally through- 
out its length, reduces the fracture and holds 
the fragments temporarily by Lowman clamps. 
He frequently finds it necessart' to refracture or 
divide the fibula. He then takes the massive 
graft, of which one third is on the shorter tibial 
fragment and two thirds on the longer fragment, 
and reverses ft, fixing the longer fragment 
across the site of fracture with four Htallium 
screws and placing the shorter fragment in the 
remaining tibial defect. The alinement is 
checked by roentgenograms before the wound 
is closed, and any necessarj' modifications are 
made. The fracture is then treated with plaster 
in the usual way. The author states that this 
operation is mechanically sound, its technic is 
simple, it involves onl}' the injured limb and it is 
followed by rapid and certain union. [Ed. 
Note (P. H. H.). — This method has been com- 
monly emploj'ed for many j-ears, and since the 
introduction of vitallium, screws made of that 
metal have been generally used for fixation of 
the graft. The conditions and circumstances of 
the fractures in which the author has employed 
the method are not mentioned, nor is the extent 
to which he has employed it. His statement 
concerning “rapid and certain union” must be 
regarded with some reservation.] 

Butler,'^’^ in reporting on a series of 50 patients 
with fractures of the scaphoid bone for which 
a peg graft operation was performed, describes 
the technic. The op>erations were performed for 
nonunion, delayed union or recent fracture in 
which nonunion seemed probable. For 14 pa- 
tients union was obtained in an average of three 
montlis, for IS union occurred in an average of 
five months and the remaining IS were still in 


530. .Armstrong, J. R. : Bone-Grafting in Treatment 
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plaster or not available for follow-up studies. 
Owing to the difiicult}- of placing accurately a 
large drill in this small bone, the long axis of 
which lies at an angle of 45 degrees to the trans- 
verse plane of the wrist and 40 degrees to the 
long axis of the limb, as pointed out by Arm- 
strong in 1941. a special arm rest made of 
aluminum was devised to hold the limb with the 
long axis of the scaphoid bone vertical. This 
arm rest is fitted with a shelf to hold a roentgen 
film in the correct position, so that roentgeno- 
grams can be taken at various stages during the 
operation. Brachial plexus block anesthesia was 
used. The bone peg was taken from the olecra- 
non. A padded plaster cast was applied to the 
entire arm immediately after the operation. 
Twenty-one days later a skin-tight plaster cast 
was applied to the forearm and molded firmly 
around the arm and wrist joint almost to the 
interphalangeal joint of the thumb. The patient 
was then returned to light duty and came back 
month!}- for supervision. [Ed. Note (P. H. H.). 
— A mechanical aid for precision drilling in 
these difficult operations should be welcome. Its 
provision and an understanding of its applica- 
tion would seem to be the only drawbacks.] 

Vere-Hodge reports the case of a 21 year 
old flight mechanic in whom pain, weak grip and 
limited active motion of the wrist following 
fracture of the scaphoid bone were greatly im- 
proved by excision of the proximal fragment. 

Thompson describes a “telescoping V 
osteotomy” for the correction of angular and 
rotational malalinement in bones which are co- 
noidal'in longitudinal section. The smaller frag- 
ment is partially telescoped into the larger : the 
firm apposition of living bone fragments en- 
veloped by periosteum results in considerable 
stability and prompt union. Plaster casts are 
used for immobilization. The author reports 
good results -with this technic in diverse situa- 
tions. While rather severe deformities are 
shown, the method is no less simple and secure 
for the treatment of mild ones. 

Volkmauii’s Ischemic Paralysis . — .Albert and 
Mitchell discuss the various theories of the 
pathogenesis of Volkmann’s paralysis and de- 
scribe 3 cases of vascular injur}- in the leg. 
ischemia of the muscles of the anterior tibial 
compartment, drop foot and massive late calci- 

532. Verc-Hodge, X. : Early Excision of .A\-a5Cu!ar 
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366 


ARCHIVES OF SURGERY 


fication and fonnation of an abscess. The 
ischemia was tJionght to be of the Yolkmann t3'pe. 
The authors suggest that ischemia is due cither 
to temporary arterial obstruction or to venous 
occlusion and that the resulting defonnity dc- 
])cnds chiefly on muscle tone in the affected part. 
The possible effect of skin-tight plaster casts and_ 
the importance of surgical intervention to relieve 
tension in the anterior compartment of the leg 
are stressed. Splinting will relieve the defonnity 


and prevent a part of it but will not restore 
power to the muscles. The chalk}- deposits and 
the abscesses of the late stage may require sur- 
gical removal. In the established case, a shoe 
for drop foot with a spring brace and lateral up- 
rights will improve function. It is suggested 
that more of these cases will be obsemd under 
wartime conditions and that calcification may be 
demonstrated in old cases of ischemic palsy of the 
forcann. 
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WOUNDS OF THE CHEST IN PACIFIC JUNGLE WARFARE 

A REVIEW OF THIRTY-TWO CASES 
CAPTAIN HARRY G. HARDT Jr. 


MEDICAL CORPS, ARMY 

The character, clinical course and end results 
of penetrating war wounds of the chest are 
influenced by three general factors •- ( I ) the size, 
irregularity, velocity and course of the pene- 
trating missile; (2) the general physical condi- 
tion of the soldier when wounded, and (3) the 
promptness of first aid and the early transpor- 
tation of the wounded man to a hospital which 
has adequate facilities and personnel for the care 
of wounds of the chest. 

A series of 32 patients with wounds of the 
chest are presented. They represent all of the 
patients seen in the hospital in which I have 
been sendng during a relatively short intensive 
engagement. The men previously had all been 
in the same general physical condition, and they 
were all efficiently treated early by the same 
medical organization. Since these two general 
factors are similar, the cases of these patients 
wounded in Pacific jungle warfare are re\'iewed 
to illustrate the types of penetrating missiles, the 
damage resulting therefrom and the early results 
of treatment of the wounds. 

The type of penetrating missile depends, of 
course, on the type of weapon utilized by the 
enemy. Obviously, wounds differ in land, sea 
and air combat, but even in the various types 
of engagements on land the weapons used and 
the wounds sustained differ greatly. In this 
war so many varieties of combat exist that the 
wounds sustained and the care required may 
differ considerably. The cases here presented 
will in no way be comparable to those seen after 
bombing raids, intensive artillery engagements 
or tank warfare on other fronts. The weapons 
utilized by the enemy in this engagement and 
therefore the wounds sustained are typical of 
Pacific jungle warfare. 

Wounds caused by rifle and machine gun fire 
are essentially similar, and because it is often 
difficult to determine accurately the weapon used 
these have been combined. Japanese rifles are 
of .256 and .303 caliber, the most commonly 
used being the .256 ca .oer. Machine guns usually 
employed by the Japanese are of .303 and .256 
caliber. In this series there were 11 cases in 
which the men were wounded by rifle or ma- 
chine gun fire ; in S of these they were wounded 


OF THE UNITED STATES 

b}' .256 caliber rifle fire. The exact specifica- 
tions of weight, muzzle velocity and other char- 
acteristics of this rifle are not available to me, 
but the resulting wound is similar in many re- 
spects to wounds caused by the United States 
rifle. The wound of entrance is usually small, 
and the wound of exit is only somewhat larger 
unless bone is encountered. When bone is 
struck fragments of bone are often driven into 
the soft tissues, a larger area of tissue is dam- 
aged and therefore a large wound of exit results. 
The velocity of this shell is probably somewhat 
less than that of the American shell, as there 
seems to be more tendencj' for the bullet to 
lodge (fig. I A). Wounds caused by the larger 
(.303 caliber) shell are similar. In 3 cases the 
character of the wound was altered by the fact 
that the bullet struck some object on the soldier's 
person before penetrating. The fragments of 
the object struck were driven into the. body, 
causing a larger, irregular wound of entrance. 
In 1 instance a knife handle was struck, in an- 
other a helmet and in the third instance a hand 
grenade, which fortunately did not detonate 
(fig. IP). 

The most commonly seen wounds were caused 
by fragments of a Japanese 50 mm. mortar shell. 
Twelve men were wounded by this agent. The 
wounds caused by this weapon differ consider- 
ably from wounds caused by fragments of other 
artiUerj- shells. The shell explodes on contact 
with considerable concussion. On detonation 
the wall of the shell disintegrates into many 
small fragments ; there is even a pov.'dering 
effect of some of the shell. The thin-ivalled 
brass detonator cap is also fragmented. When 
the soldier is wounded by the explosion of one 
of these shells at close pro.ximity, the resulting 
wound is large and irregular and multiple small 
penetrations are seen at its base. The edges of 
the wound are blackened by many tiny powdery- 
fragments which have been driven into the skin. 
-At a greater distance dispersal of the fragments 
causes the resulting wound to consist at multiple 
widespread small perforations. Most of the 
powdery fragments have dissipated their ve- 
locity and are not seen. The fragments seen 
are portions of the cast iron wall of the shell, 
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whicli are irregular; tiiey rarely measure over 
1 cm. in diamelcr and usually lodge in the tis- 
sues. In addition, there may be thin fragmented 
strips of the detonator cap. These are irregular 
and rarely measure over I by 2 cm. (fig. 2 A). 






Fig. 1. — A, roentgenogram of the chest of a soldier 
woimded bj' a bullet from a Japanese .25 caliber rifle. 
B, fragments of the bullet and knife handle removed 
from the wall of the chest. The scale is in inches. 

The roentgenologic appearance resembles a 
wound caused by a shotgun with irregular shot 
of varjdng size (fig. 2 B). Wounds caused by 
Japanese hand grenades are similar in many 
respects to wounds caused by SO mm. mortar 
shells. The most common variety of grenade 
has a heary brass top containing the pin and 
fuse (fig. 2>A). This top is usually not frag- 
mented on detonation and apparently travels for 
a short distance onty, as wounds caused by this 
object are rare. The wounds incurred close to 
the point of detonation are similar to those in- 
curred near the burst of a 50 mm. mortar shell. 
The wounds incurred at a greater distance re- 
semble the multiple perforations seen in those 
caused by the burst of a mortar shell at a dis- 
tance (fig- 3 5). As there is no detonator cap. 


no thin metallic strips are found in the wound; 
the foreign bodies found are small, irregular and 
indistinguishable from the fragments of the wall 
of the mortar shell.^ 

Larger caliber artiller)' was not extensively 
used by the enemy in this engagement ; however, 
m this series there were 4 cases in which the 
men were wounded by shell fragments of this 
type. A roentgenogram of the chest of a soldier 
wounded by the fragment of a 90 mm. mortar 
shell is pictured (fig. 4 A). These wounds were 
indistinguishable from wounds caused by a frag- . 
ment of any' high explosive shell, as was de- 
scribed by' Bailey'.^ They' were large, ragged and ' 
irregular, with an extensive area of damaged ‘ 
tissue. The foreign bodies were likewise large, i 
irregular, heai’y' fragments, which often carried ■ 
pieces of clothing into the w'ound and usually ! 
lodged (fig. 4 5). 1 



2. — A, strip of a detonator cap of a Japanese 
mm. mortar removed from the thoracic wall ol a 
B, roentgenogram of the chest ol a soldier wounded W a 
fragments ol a Japanese SO mm. mortar. , 

It is frequently difficult to determine the e.vad ; 
causative agent of a penetrating wound. 
wounds just mentioned were probably' accurate ^ 

3. BaiJey, H. : Surgery of Modern Warfare, Bili-j , n 
more, Williams & Wilkins Company, 3943, vol. 3, P- -■ ‘-i 
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classified b}’ the patient's story and the character 
of the wound and foreign body (when the latter 
was available). In 3 cases, however, enough 
doubt as to the exact agent still existed that 
the wounds were left unclassified. They were 



Fig. 0 . — A, top of a Japanese hand grenade. This 
oreign body was removed from a soldier’s neck. B, 
oentgenogram of the chest of a soldier wounded by 
ragments of a Japanese hand' grenade. 

)robabIy caused by artillery fragments or ex- 
)loding land mines. 

Knife and bayonet wounds were not seen in 
his series ; the ones seen in other campaigns 
liffered in no striking way from knife wounds 
)£ the chest seen in civilian charity hospitals in 
arge cities. There were no tvounds caused by 
ragments of bombs. Wounds caused by shrap- 
lel in the form of case shot were not seen in 
;his area. 

The importance of the location and course of 
1 penetrating wound of the chest was empha- 
sized in a previous publication." I obtained no 
nformation in this engagement on those rapidly 
fatal wounds in which the heart or great vessels 

2. Hardt, H. G., Jr., and Seed, L.: Comparison of 
the Course and Direction of Fatal and Nonfatal Gun- 
shot Wounds of the Chest. War hfed. 2:623-634 (Julv) 
1942. 


are penetrated. In onl}’ I case in this series 
was a patient wounded in a dangerous area. He 
must be considered fortunate, as small shell 
fragments passed through his hand before pene- 
trating the sternum and lodging in the muscula- 
ture of the left ventricle (fig. 5). 

The soldier’s general pht'sical condition is 
obviously an important factor in his immediate 
response to the wound as well as in the healing 
process. This is even more true in warfare than 
in civilian life. The presence of such endemic dis- 
eases as malaria, filariasis and hookworm infes- 
tation, which are seen in this area, complicates 
the soldier’s convalescence. More important are 
such factors as acclimatization of the soldier and 
the associated disturbances in the fluid and electro- 
lyte balance and hypoproteinemia or temporaiy 
vitamin deficiencies, due to an isolated position. 



Fig. 4. — A, roentgenogram of the chest of a soldier 
wounded bj- a fragment of a Japanese 90 mm. mortar 
shell. The fragment penetrated the left side of the 
chest and lodged in the subcutaneous tissue of the 
posterior portion of the right side of the chest. B, 
fragment of artillery shell with attached piece of cloth- 
ing removed from an infected pleural avity. 

An important factor in the character of the sol- 
dier’s wound is the presence of an obliterated 
pleural cavity, resulting from previous pleural 
disease. When a thoradc wound is sustained by 
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a soldier with an obliterated pJeural cavity, the 
blood cannot escape into die pleural cavity, so 
bleeding into the pulmonai^’- parenchyma occurs, 
as has been well illustrated in the monograph 
of Duval. “ Roentgenological!;', clouding of the 



Fig. 5. — Roentgenogram of the chest of a soldier with 
hemopericardium, resulting from wounds caused b;' 
artillerj- shell fragments. A, posteroanterior view; 
B, lateral view. 

pulmonar;' field in the region of the wound is 
demonstrable; the patient expectorates rather 
large amounts of blood during the first few days 
after being tvounded and the clouding rapidly 
clears (fig. 6). Three cases of this tj-pe of 
damage ;vere observed in. this series, in all of 
tvhich there ;vas a histor}' of previous respira- 
tor}' disease ;vith pleural involvement. 

The soldiers tvhose cases are included in this 
cries had been previously in excellent general 
physical condition. Itlost of them ;vere combat- 
easoned troops, and all ;vere tvell acclimated to 
tropics. All men constantl}' took prophy- 


Picr, 6— Roentgenogram of the chest of a soldier with 
hemorrhage into the pulmonarj' parenchjma, resulting 
from a wound caused by a bullet and a knife handle. 
4 taken immediately after the soldier was wounded; 
bI taken twelve days after he was wounded. 

lactic drugs for malaria. This regimen ;vas con- 
tinued in this hospital, and all remained free of 
symptomatic malaria. T;vo cases of hooktvorm 

3. Du\-al" P.: IFar Wounds of the Lungs: Notes 
on Their Surgical Treatment at the Front, Kew York, 
William \Food & Company, 191 S. 


infection ;vere discovered in the routine exan 
nation for this parasite. Before and during t 
encounter the soldiers were adequately supplii 
with sufficient essential foods, fluids and vit 
mins. 

Early and adequate medical care for penetra 
ing thoracopulmonary tvounds is vital to fi 
;velfare of the patient. The series here reportf 
is of interest because of ' the promptness at 
efficiency which characterized the handling i 
the men in the fortt-ard areas. Many of t!i 
patients arrived at an adequately establishe 
hospital ;vithin an hour after being wounded 
Only 1 patient required more than four hour 
to reach the hospital, ;vhich contained adequate 
facilities and a ;vell trained team for thoradc 
surgical operations. In this single e.\ception, 
the patient’s aid party encountered an enemy 
ambush, and the patient did not reach a hospital 
until twenty-four hours after he was wounded. 
Because of the circumstances and the tactical 
sitnation it will rarely be possible in this or any 
theater to - have as adequate an organization 
available so near to the front. The results in 
this series of cases illustrate well the importance 
of early and adequate care in the treatment of 
penetrating ;;'ounds of the chest. 

CUXICAL iTAXIFESTATIOXS 

In 9 of the 32 cases the ;vounds ;vere per- 
forating, and in 23 they ;vere penetrating, ;vith 
the foreign bodies lodging in the tissues. In 31 
cases the ;vounds of entrance ;vere located in 
the safer areas of the chest, described in a pre- 
vious paper.- The other case in ;vhicb the 
;\'Ound ;vas located over the upper part of the 
sternum has been mentioned elservhere. In k 
cases the ;vound of entrance ;vas in the anterior 
portion of the chest, in 4 it was in the left aril- 
iary region, in 2 the right axillary region and 
in II the posterior portion of the chest. 

Shock ;vas severe in only 6 cases. In most 
of the cases the clinical evidence of shock ''"S' 
not prominent enough to ;varrant recordmgi 
however all of the patients were given at 1®-’* 
300 cc. of plasma intravenously on admission 
to the first hospital, or in the aid station, regard- 
less of their apparent good condition. It seont 
reasonable to assume that many cases of clinics 
shock ;vere obviated by this prophylaxis, f 
the 6 cases in ;vhich there ;vas clinical evident 
of severe shock the patients ;vere. energetical-.' 
treated ;vith transfusions and plasma and rt 
sponded ;vell. 

Hemoptysis ;vas observed in 19 cases. It j 
slight and not frequently repeated except L i 
those men ;vith parenchymal bleeding, who "O-' 
pre;'iously described. These men expectorate 
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blood for five or six days after being wounded. 
Dyspnea was noticed in 29 cases, but in 10 of 
tbest it was mild. 

Hemothorax was present in 26 cases. It 
varied from the smallest amount detectable by 
roentgenogram to almost complete filling of the 



Fig. 7. — A, roentgenogram of the chest of a soldier 
wounded by an artillerj' shell fragment, ^federate 
hemothorax is present. The fragment is at the extreme 
base of the pleural cavity. B, roentgenogram of the 
chest of a wounded soldier, which demonstrates moderate 
pneumothorax without heraothora.x. 

pleural cavit)- (fig. 7 A). Pneumothorax in 
var}'ing detectable amounts was present in 10 
cases. In some cases pneumothorax was the 
dominant roentgenologic finding (fig. 7 B). 

Fractured ribs were demonstrated in 10 cases ; 
in 6 of these more than one rib was fractured. 
Perhaps other costal fractures existed, but exact 
vidence was obscured by the hemothorax. The 
capula was fractured in 3 cases, the spine was 
ractured in 3 and the sternum and the clavicle 
vere fractured in 1 instance each. 

Subcutaneous emphysema was rarely encoun- 
ered in this series. 

COMPLICATIONS 

In 1 case a bronchopleural fistula developed 
suddenly seven days after injury. The pre- 
dously sterile hemothorax consequently became 
nfected. Infected hemothorax developed in 2 
ither cases, in 1 of which it followed infection of 
he wound of the thoracic wall. The infected hemo- 
Iiorax in these 3 cases was drained surgicall}' ; 
n 2 resection of a rib was done, while in the 
third intercostal drainage was instituted. Hemo- 
ytic staphjdococci were recovered from the in- 
jected pleural cavity in 2 cases and nonhemolytic 
staphylococci in the third. There were 3 in- 
stances of infection in the wound of the thoracic 
wall. The infection responded well to local 
therapy. In 2 cases evidence of pneumonitis in 
the injured lung was found. In these cases 
recover)' was satisfactory after sulfadiazine 
therapy. 


Local application of sulfanilamide ciystals was 
used routinely for all wounds. The incidence 
of local infection was low considering the U'pe 
of wound, but it is impossible to determine 
whether the local use of sulfanilamide was an 
important factor. 

There were no deaths in fhis series of cases 
at this hospital. Information is not available 
regarding early deaths from wounds of the chest 
in the forward areas. There were 2 patients 
with damage of the thoracic portion of the spinal 
cord. These patients were sent to the rear areas 
in satisfactory condition, but their ultimate prog- 
nosis was considered poor. 

All patients in this series of cases were evacu- 
ated by air over approximately 900 miles (1,448 
kilometers). Twenty-four of these stated that 
they experienced no change of their respirator}- 
symptoms during the flight. Seven patients 
admitted some increase in dyspnea at high alti- 
tudes, and 1 required oxj-gen. During one por- 
tion of the trip, planes usually reach an altitude 
of at least 9,000 feet (2,743 M.). No untoward 
effects of evacuation by air were obsen-ed in 
any of these patients. 

TREAT.MENT 

The immediate treatment of the wounds con- 
sisted of application of sulfanilamide crj'stals 
locally and a dry dressing. Because patients ar- 
rived at a hospital so soon after being wounded, 
exploration and debridement of the wounds were 
done in almost every case. In 7 cases of open 
sucking pneumothorax the opening was closed. 
The pleural cavity was explored whenever ex- 
tensive pulmonary damage or profuse bleeding 
was suspected. The wounds were closed pri- 
marily in 14 cases. Debridement was followed 
by application of petrolatum gauze and the 
wound was left open in 11 cases. Seven small 
wounds were treated by cleansing and dressing 
only. Cr)’-stals of sulfanilamide were frosted in 
every wound. 

In spite of the fact that all of the wounds were 
seen early many of them were not closed pri- 
marily. This was due to the fact that many of 
the patients with wounds caused by mortar shells 
had such a large area of damaged tissue and so 
many foreign bodies that complete debridement 
could not be performed without removal of an 
excessive amount of soft tissue. These patients 
were treated by partial debridement, and the 
wound was packed open. The wisdom of not 
closing extensive wounds due to mortar shells 
was illustrated in 2 cases in which closure was 
attempted. Infection of the wound developed in 
both cases. 

Secondary- surgical operation was done for 
continued pulmonarv- bleeding in only I case. 
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In 3 cases the infected hemothorax was drained 
surgically. Exploration of tlie pericardial cavity, 
for persistent heinopericardiuni was done in 1 
case. Two wounds \vlncli liad been packed open 
were closed secondarily. 

Considerable variation of opinion has existed 
in medical literature regarding the care of hemo- 
thorax of traumatic origin. In this intermediary 
hospital the following indications for aspiration 
have been used, with satisfactory results: 

1. Use aspiration and replacement with air 
during the first seventy-two hours after the 
wound is incurred if excessive dyspnea exists 
or if continued bleeding from the pulmonaiy' 
parenchyma is suspected. 

2. If a persistent daity temperature reaching 
100 F. exists with no other source of fever pres- 
ent, aspirate the blood. Do not replace it with 
air. 

3. Do diagnostic aspirations frequently. 

4. Allow asymptomatic hemothorax to remain 
undisturbed. 

None of the patients in this series were seen 
in this hospital rvithin seventy-t\vo hours after 
injury; hence aspiration and replacement with 
air were not used. They were used in 3 cases 
in the forward hospitals. 

Diagnostic aspiration was done thirty-four 
times in 21 cases. 

A daily elevation of temperature exceeding 
100 F. developed in 4 cases in this series. 
Aspiration was done. In all of them the tem- 

rature promptly decreased. Subsequent roent- 
j,enograms in 3 revealed no reformation of fluid. 


In the fourth the patient had extensive he 
thorax and effusion and was evacuated from 
hospital for other injuries before the final re 
could be determined. 

The described regimen of therapy has b 
used in all cases of traumatic hemothorax 
ser^'cd in this hospital. Aspiration for fevei 
the presence of sterile hemothorax has yiel 
similar good results in cases from other a 
paigns. In some cases in which effusion for 
after aspiration, repeated aspiration may 
required. 

SUMMARY 

A series of 32 cases is summarized to ilk 
trate the types of penetrating wounds of t 
chest and the causative agents seen in PacH 
jungle warfare. 

Because of the multitude of foreign bodies an 
the large areas of damage to soft tissue causf 
by fragments of Japanese 50 mm. mortar shel 
and Japanese hand grenades, wounds of th 
nature are best treated by limited debridemei 
and petrolatum gauze packing. 

Plasma given early, prophylactically, prove 
to be a potent factor in decreasing the incidew 
of clinical shock. 

Treatment of traumatic hemothorax in tli 
intermediary hospital according to the outlir 
presented gave satisfactorj- results. Patient 
with persistent fever and sterile hemothorav 
were successfully treated b}' aspiration alone. 

Septic complications in this series were 
minimal. 

No ill effects resulted from evacuation by air 
of patients with thoracopulmonary wounds. 
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EXERCISES IK THE PERFORMANCE OF SURGICAL PROCEDURES OK THE THOPJVX 
WITH A DISCUSSION OF THEIR CLINICAL APPLICATIONS 

COMMANDER EMILE HOLMAN (MC)-V(S), U.S.N.R. 

AND , 

COMMANDER WILLIAM LISTER ROGERS tMC)-V(S). U.S.N.R. 


The various operations employed in tlioracic 
surge!)', simple as well as complex, are easily 
demonstrated and performed on living anes- 
thetized animals. In a course in thoracic surgerr- 
designed for members of the Army Medical 
Corps, we demonstrated the procedures, which 
were then performed on animals by the mem- 
bers of the class. 

The animals (dogs) are anesthetized with in- 
travenously administered pentobarbital sodium 
(35 mg. per kilogram of body weight). Ade- 
quate respirator)' exchange is maintained by 
introducing a no. 28 (French) rectal catheter 
into the trachea and connecting it with a posi- 
tive pressure apparatus. Should the pentobar- 
bital sodium become ineffective, ether is admin- 
istered through this apparatus. Although the 
operations were performed on anesthetized ani- 
mals, the following discussions and descriptions 
of technic accompanying each procedure refer 
to human subjects. 

1. aspiration of THE CHEST 

Practical Exercise . — Aspiration of the chest 
is performed on an anesthetized animal with the 
following points in mind. 

Clinical Considerations . — Aspiration is more 
comfortably and more accurately performed with 
the patient in the sitting position, if practicable, 
and the patient’s feet over the side of the bed sup- 
ported on a chair ; an assistant is assigned to the 
sole dut)' of supporting the head and shoulders 
of the patient. Previous moderate sedation is 
desirable to allay apprehension and cough. 
Figure 1 shows the sterile instrument tray pro- 
Hded for aspiration. This sterile tray should 
coiitain two straight hemostats, 1 thumb forceps, 
a no. 11 Bard-Parker blade, a 10 cc. sjTinge 
lUth a hypodermic needle and a long fine needle 

This course was given in the surgical laboratory of 
the Stanford Universits' School of Medicine in Novem- 
ber 1942, April 1943 and again in June 1943. 

The opinions contained herein are the private ones 
of the authors and are not to be construed as official 
or as reflecting the views of the Nar-y Department or 
of the naval sen-ice at large. 


for deeper infiltration of the tissues with pro- 
caine hydrochloride and a 50 or 30 cc. S)'ringe 
with a large aspirating needle tvith a short bevel 
and a two way stopcock or a 3 inch (7.6 cm.) 
rubber tube interposed between the s)-ringe and 
the needle. 

Since aspirations must occasionally be re- 
peated, they should be painless and of course 
aseptic. The painlessness is particularly im- 
portant for children. Gloves are not necessary-. 
Gloves used under the conditions surrounding 
an aspiration are soon contaminated and become 
a menace rather than a protection. The various 
articles on the instrument tray are not removed 
with the fingers but with a sterile thumb forceps, 
so as to maintain the sterility of the tray through- 
out the procedure. 

The- site of aspiration for the purpose of re- 
moving fluid depends in general on the clinical 
signs, but when it is performed for the relief 
of dyspnea the needle is inserted in the posterior 
axillary line in the seventh interspace or above, 
to avoid injur)' to the diaphragm, which may 
be high. 

The skin at the site selected for aspiration is 
infiltrated with 1 per cent procaine hydrochloride 
solution, with a fine hypodermic needle; this is 
followed by infiltration of the deeper intercostal 
tissues with a long fine needle. The skin is 
incised for 1 mm. with a no. 11 Eard-Parker 
blade, to avoid passing the aspirating needle 
through potentially infected hair follicles and 
sebaceous glands. An aspirating needle of large 
bore is introduced through the anesthetized area ; 
it must hug the upper border of the lower -rib 
to avoid the neurovascular bundle which lies 
along the inferior border of the rib. WTien 
severe pain accompanies aspiration, it is evident 
that this precaution has not been obsen-ed. Re- 
sistance is encountered as the needle penetrates 
the tissues. After the needle has encountered 
fluid, it is advanced 2 mm. more, and a small 
hemostat is placed on the needle flush with the 
sldn so that the needle can be fixed in this 
position throughout the aspiration. 
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If available, a two way stopcock is interposed 
between the syringe and the needle, which per- 
mits controlled discharge of fluid into a container 
and regulation of the introduction of air, if this 
is found desirable. If a stopcock is not avail- 
able, a small segment of rubber tubing is inter- 
posed between the syringe and the needle, which 
may be clamped by a hemostat when the S 3 'ringe 
is detached for discharge of fluid; hence an air- 
tight system is maintained throughout the aspi- 
ration. Moreover, accurate measurement of the 
amount of air and fluid remor-ed from the chest 
is made possible. 

If the fluid is amber but clear, only enough 
fluid is aspirated — about 75 to 100 cc. — ^for diag- 
nostic studies : culture, determination of specific 
gravity and ceil count, acid-fast and gram stain- 
ing of the centrifugated sediment and injection 
of fluid into a guinea pig. 



Fig, 1. — Sterile instruments needed for aspiraton of 
fluid from the chest: a 5 or 10 cc. syringe, one hypo- 
dermic and one no. 22 needle, a thumb forceps, one no. 
11 Bard-Parker blade, two heraostats, two aspirating 
needles of wdde bore and short bevel no. 15 and no. 18, 
and one 30 or SO cc. syringe w’ith a short rubber tube 
and a glass adapter interposed between the needle and 
the syringe. (See text for technical details.) 

If the fluid is bloody, as with cancer of the 
pleura or lung, about 200 cc is 
nostic studies are performed and the fluid n, 
Strifugated to obtain a “button” of cells for 
^beddfng in paraffin and for subsequent mtcro- 

"'"Tf'^hrflffid is foul-smelling or obtdously 
• .Llent thouah thin, immediate, continuous m- 
ferSstal aVtfght tube-under-water drainage is 

Sf puTSThfck with much fibrin and re- 

ora^ort’ intercostal incision for washing out 
me fibrin and for the insertion oi a mushroom- 
pped catheter is in order (section 4). 


Clear amber fluid obtained from a chest 
the presence of a high temperature and unilate 
abdominal symptoms, after an abdominal ope 
tion or an acute abdominal episode, suggest: 
subdiaphragmatic or an intrahepatic abscess. 

Fluid in the chest following a penetrat: 
wound is due either to bleeding or to effusii 
The mere presence of blood may not be bar 
ful, but if it and air, or air alone, fill an ent 
hemithorax and produce dj’spnea and circulate 
embarrassment by a shift of the mediastini 
aspiration is urgently indicated. Aspiration 
air alone in pneumohemothorax may be sufficie 
to control the d^'spnea. If aspiration is foui 
necessary within twent)’-four to forfy-eigbt hoa 
after injur}', only enough blood is removed I 
control the dyspnea to a point "of comfort, sine 
further aspiration may reopen bleeding point 
Usually the removal of 400 to 5(X) cc. of bloo 
will suffice. We do not believe that replaci 
ment of blood by air is necessary or desirabl 
as it is difficult to understand how a bleedir 
vessel can be more effectively closed by pressui 
due to air than by pressure due to hemothora: 
Moreover, we believe that early reexpansion ( 
the upper lobe is most important in reestabiisl 
ing normalcy in the chest and should not t 
interfered with or delayed by the introductio 
of air. Not infrequently fluid which may at fin 
be extremely bloody or serosanguineous late 
becomes purulent. Development of empyema n 
the presence of a collapsed lung may introduc 
the additional hazard of failure of reexpansioi 
of the lung. Air free in the thorax tends ti 
produce a collapse of the upper lobe. In tlv 
presence of pus the inflamed visceral pleura be 
comes thickened and rigid, and in this state tlx 
upper lobe may become fixed by adherence alons 
the similarly inflamed mediastinal pleura. Wben 
this occurs its reexpansion is most difficult aao 
may be greatly delayed or even prevented en- 
tirely (fig. 2). Thoracoplasty may be necessai) 
before complete cure can be effected. 

If dyspnea promptly recurs after the inifb^ 
aspiration of blood for dyspnea, it is evident 
that bleeding is still severe, and a thoracoton'} 
may be indicated to control it (section 9). SuC 
bleeding ma)' be due to wounds of the intee 
costal, internal mammai}', hilar or mediastin- 
vessels. The blood may also come from a lacers 
tion of the lung, the pericardium or the bend- 
or it may even come through a rent in 
diaphragm, resulting from injuries to such mtm 
abdominal structures as the liver. The site c 
the wound and a roentgenogram disclosing ““■ 
location and probable course of a retained foreign 
body will assist in determining what structure-' 
may be involved. 
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?'g. 2.- — (a) Large effusion into tlie left side of the 
:st. (6) Partial aspiration of fluid and replacement by 
. In an active patient accustomed to sitting up, air 
ids to accumulate at the top of the pleural space and 
id at the base. Development of empyema then threat- 
; fixation of the upper lobe in the collapsed state by 
lammatory adherence of the visceral and mediastinal 
uras, thus greatly complicating elimination of the em- 
2ma cavity by reexpansion of the lung, (c) After aspi- 
ion without replacement by air, fluid tends to accumu- 
e at the base, the upper lobe reexpands, tlie pleuras 
rally become adherent with the lung expanded and if 
ipyema develops it is localized rather than massive. 
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In the aspiration of fluid that has been present 
in the cliest for some time, it is desirable not 
to remove more than 500 cc. at one sitting or to 
remove any beyond the point where pain is pro- 
duced. If pain occurs, sufficient air should be 
introduced through the aspirating needle to con- 
trol it, but in general replacement of serosan- 
guineous fluid b\’ air serves no useful purpose 
and should not be done, for reasons outlined 
previously. Occasionally, it may be desirable 
to introduce 100 to 150 cc. of air after partial 
aspiration to aid the roentgenologist in outlining 
a cavit}' or in bringing tlie contour of the intra- 
thoracic structures into relief. 

Fluid obtained by aspiration should be sub- 
jected to the following studies; making of a 
culture, determination of red and white cell 
counts and of hemoglobin content and imme- 
diate staining of a smear on a slide for detection 
of organisms. If aspirations are again neces- 
sar}', these studies should be repeated after each 
aspiration. The information so gained may de- 
termine the further cours.e of treatment. If the 
concentration of blood remains high at the second 
aspiration for dyspnea, it maj’ be evidence of 
continued bleeding, which may require thora- 
cotomy for its control. If fluid is less concen- 
trated at the second aspiration, effusion is 
indicated and bleeding has probably ceased. If 
organisms are found in the smear, early em- 
pyema is suspected, and prompt establishment 
of air-tight intercostal continuous drainage will 
shorten convalescence greatly. ,<■, 

In general, hemothorax without symptoms, 
even though it is extensive, may be disregarded 
in the early period following injur 3 '. Remarkably 
rapid absorption of even large collections of 
blood has been observed. If there is no evi- 
dence of absorption after two or three weeks, 
aspiration becomes necessary and may need to be 
repeated. Alteration in relations of pressure 
within the thorax after one aspiration may lead 
to absorption of the remaining fluid. On rare 
occasions massive hemothorax may clot and can 
be evacuated only by thoracotomy, followed by 
immediate closure of the operative w'ound with- 
out drainage. Blood which has a tendenc}' to 
clot immediately on aspiration suggests a massive 
injury to the lung or pleura or an incipient 
infection. 

2. IXSERTIOX OF XEEDLE FOR TEXSIOX 
PXEUilOTHORAX 

Practical Exercise, — A needle is inserted into 
the chest of an anesthetized animal and 400 to 
600 cc. of air introduced with a syringe to which 
a two way stopcock has been attached. Enough 
air is introduced to produce increasing dyspnea. 
The needle is withdrawn, and the chest is aspi- 
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rated by inserting a needle to which a piece of 
rubber tubing has been attached. The rubber 
tube is placed under water to show the escape 
of air. 

Clinical Considerations . — Severe d 3 'spnea oc- 
curring promptly after injury may be due to 
tension pneumothorax incident to a laceration 
of the lung, bronchus or trachea, to a sucking 
wound without escape of air or, even more com- 
monly, to a crushing injury of the chest in 
which it may not be suspected. Distinct high- 
pitched resonance on percussion with absence of 
breath sounds indicates pneumothorax. After 
anesthetization of the tissues with procaine 
h 3 'drochloride the aspirating needle is usually in- 
troduced anteriorly in the second or third inter- 



pjg_ 3. — Aspiration of air from the chest through 
the second or third interspace anteriorly in or just 
lateral to the midclavicular line. Constant escape of 
air under water may need to be provided. When 
transportation is necessary, a finger cot (the tip of 
which has been slit) should be tied to the end of the 
needle and the needle fixed to the thoracic wall with 
adhesive tape. No dressing is necessary unless fluid 
escapes as well. 

space in the nipple line. There may be a whis- 
tling release of pressure through the needle and 
prompt relief of the dyspnea. If air continues 
to escape, the needle should be connected with 
a rubber tube for continuous under-water drain- 
age (fig. 3)- K patient is to be transported, 
instead^’of rubber tubing a soft rubber finger cot, 
a finger of a rubber glove, or a soft rubber 
sheath perforated at the end should be applied 
to the needle. This will permit the escape of 
air but prevent its reentrv' during inspiration 


and effectivel 3 ' replace the more cumberso; 
under-water seal. The escape of air usua 
ceases after thirty-six to forty-eight hours, a 
the needle ma 3 ’^ be withdrawn. Should the escs 
of air through a needle not be sufficient to cont 
the dyspnea or the tension within the chest, a 
tight intercostal drainage with catheter must 
established (section 3). 

3. ESTABLISHMENT OF AIR-TIGHT I.NTERCOST 
DRAINAGE FOR MASSIVE EMPYEMA 

Practical Exercise . — A catheter is introduc 
into the chest of an anesthetized dog through ; 
intercostal space, with the following points 
mind : 

Clinical Considerations. — Air-tight drainage 
indicated in massive purulent effusions occurrir 
early in the course of pneumonia, particularly ; 
children, and in diffuse streptococcic or staphi’li 
coccic pneumonia when the establishment of ope 
pneumothorax might cause collapse of so muc 
of the remaining good lung as to produce fati 
embarrassment of respiration. It is also indicate' 
in the early stage of empyema complicating 
penetrating wound of the thorax. Occasional! 
air-tight intercostal drainage is necessary t 
control tension pneumothorax. Continuous air 
tight drainage should be used only in the pres 
ence of infected fluid, as demonstrated eithe 
by smears or by culture. It should not be usei 
for clear tuberculous, cancerous or post-traumatu 
noninfected bloody effusions. 

The optimum locations for the insertion oi 
the intercostal catheter in the presence of a 
massive effusion lie in the area between the 
median and posterior axillary lines in the sixth, 
seventh or eighth interspace. The tissues -are 
infiltrated thoroughly from the skin through to 
the pleura with a 1 per cent solution of procaine 
hydrochloride. The presence of pus is 
proved by aspiration. The skin is incised 
about I cm. A trocar and a cannula, which are 
large enough to accept a no. 22 (French) cathe- 
ter, are introduced by rotary motion and by slo"< 
steady pressure, penetrating the intercostal tis- 
sues and hugging closely the upper border ot 
the lower rib. The catheter is prepared befoie 
insertion by making two additional lateral opeO' 
ings near the tip on opposite sides of the catheter 
(fig. 4). Two results are achieved thereby: (a) 
These openings provide a flexible tip which v.al 
not erode the lung as the latter reexpands, ^ 
would a hard, rigid tube ; (b) three apertures la 
the catheter insure drainage through at least one 
opening should the other two be covered by a 
ree.xpanding lung or by' fibrin. The catheter r 
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rl’.cd Jccurcly to tin: tlnn.-u'ic v.nll. v. ■; ia .n 
re tlimiis^h it hnt Ity inn inw ^tiij'soi .eliiesivc 
.'il)p!ic<i annitnl tin: catheter nin: the 

ry:ic wall; these iiarune strips arc in turn 
;i in jdace hy broad strajis of ndhc'-iie ta;ie 
icd to tlic thoracic wail. .A \ tniic is 

Dduced into the catheter, with one arm of tlic 
a receive the nihher tube lending to a lar^jc 
s bottle on tltc Hoor — the lube is to be under 
er — and the other arm to receive the rubber 
t leading to nn infusion bottle for irrigation 
t saline solution, to maintain patency of the 
- and to wash out the cavit\- If the patient 
>t be transported and under-water drainage 
lot practicable, a finger cot whicli iias been 
at the end may be tied securely to the end 
he catheter. If drainage is profuse, a volumi- 
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’>E. 4.— Preparation of a catheter for introducUon 
' an intercostal space to provide air-tight drainage 
udes cutting two holes on opposite sides just 
ximal to the tip, in order to insure at least one 
ning for drainage should the other openings be 
led by overlying lung or fibrinous folds. 


•IS dressing must be applied. If drainage with 
catheter is for tension pneumothorax, no 
^sing is needed. 

If pus is thick and fibrinous it may be desir- 
‘C to insert a second catheter in another inter- 
ital space for continuous irrigation with saline 
btion, aqueous solution of chloroazodin or 
uted solution of sodium hj'pochlorite. After 
1 to ten days the original catheters may become 
>sened and may be replaced with larger-sized 
iheters to maintain air-tight drainage. When 
- ernpyema becomes limited by pleural adhe- 
'us, it may be necessary^ to enlarge the opening 
the catheter in the intercostal space or to resect 
segment of rib for more adequate and com- 
-te drainage. 


. lU-EN DRAI.V.VGF. for Ll.MITED OR LOCALIZED 
( ’.fPJ E.MA nV I.VTERCOSTAL I-N'CISIOX OR 
I!V RESECrio.V OF A RIB 

I’uKiical Exercise . — Resection of a rib of an 
anc.-thetized animal is periormed, with the fol- 
lowing points in mind : 

Clinical Considerations . — When empyema is 
limited by visceroparietal pleural adhesions, open 
drainage is indicated for prompt and complete 
evacuation of pus. The site for dependent drain- 
age by aspiration is determined, with the lowest 
needle tlirough which pus has been obtained 
being left in place. A short intercostal indsion 
is made, with the area under local anesthesia, or 
a 3 to 4 cm. segment of rib is excised. It is im- 
portant not to strip periosteum from rib that is 
not removed ; that is, all rib denuded of its 
periosteum must be excised to avoid osteomyelitis 
of the exposed devitalized rib. When available 
the cutting cautery may. be used in mobilizing 
the rib and its periosteum. The pleura may also 
be indsed witli the cutting cautery, a small seg- 
ment of the parietal pleura being removed for 
microscopic study. This is important to avoid 
missing the recognition of empyema due to tuber- 
culosis! Bleeding points are controlled by liga- 
tures, and sulfonamide compounds in powdered 
form are liberally applied to the cut costal surface 
and to exposed tissues before the pleura is in- 
cised and before pus is permitted to contaminate 
the tissues. Several methods for maintaining 
drainage are available : After complete evacuation 
of the cavity of all masses of fibrin and pus, a 
large mushroom-tipped catheter drawn flush with 
the parietal pleura may be inserted, and semi- 
closed drainage may be maintained. -A soft rub- 
ber tube, 8 to 10 mm. in diameter and 10 to 12 
cm. long with the ends open and two lateral open- 
ings near the inserted end, may be used. A 
safety pin through the tube outside the thorax 
permits fixation of the tube. A finger cot with 
the distal tip slit for 2 cm. is fastened to the end 
of tire tube by a circular ligature (fig. 5). The 
wound is semisealed wdth petrolatum-treated 
strips and massive dressings applied under a 
circular chest binder. No suturing of the wound 
is necessary'. 

S SEMIOPEN DRAIXAGE OF CHROXIC EilPYEMA 
■ BY SUTURING A SKIN FLAP TO THE 
PARIETAL PLEURA (ELOESSER) 

Practical Exercise. — ^A skin flap is prepared, 
the rib is resected and drainage is established 
for presumed chronic empyema, with the follow- 
ing points in mind: 

Clinical Considerations. — The establishment of 
a semiepitlielized drainage tract provides an 
opening during cough and forced expiration but 
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losure during inspiration ; tiiis will create condi- 
ions that will graduall}'' expand a lung long 
ollapsed by chronic empyema, whether pyogenic 
r tuberculous in origin. 

Several considerations determine the location 
f the flap (fig. 6) : 

The base of the U-shaped flap should lie 
bove the apex. The base is customarily 3 to 4 
iches (7.5 to 10 cm.) across, with the length 
ariable, but also approximately 3 to 4 inches 
nd the ape.x is usually about inches (4 cm.) 

1 width. It should be placed so as to provide 
ependent drainage with the patient in the up- 
ight position. This may_ be determined by 
Dentgenograms taken after the introduction of 



Fig. S.— "No back draft drain” : rubber tube with two 
teral and one terminal opening for insertion into tbe 
npyema cavity, the exterior end of which is covered 
ith a finger cot or a finger of a glove the tip of 
hich has been split, which permits escape of pus but 
cv 'S entrance of air into the cavity. 

contrast medium, like iodized poppyseed oil, 
trough a sinus tract, by a thoracotorny vyound 
r by an aspirating needle — or b}' aspiration at 
ifferent intercostal levels. If the empyema in- 
olves the lower part of the chest, the flap must 
e at least a rib and an interspace above 
le diaphragmatic attachment to the thoracic 
'all, so that the subsequent tendency of the 
iaphragm to rise will not occlude the opening, 
'he flap should not be placed over the scapula 
r near the lower angle of the scapula, 
ince motion of the shoulder girdle would tend 
5 displace the apex of the flap from its attach- 
lent to the parietal pleura. The flap is so placed 
lat the rib to be excised lies at the junction of 
le upper and middle thirds of the flap. If 
winking of the rib cage has occurred, due to 
le underlying inflammation, it often is desirable 
) remove small segments, 1)4 inches (4 cm.) 
,ng of two ribs. The ribs are mobilized, pref- 
rabl’y with a cautery, so as to avoid early 
^generation of the rib. A rectangular area of 
ie parietal pleura beneath the excised nbs is 
amoved with the cautery'. The excised portion 
E the pleura must be sufficiently large so that 
le apex of the flap does not completely occlude 
le opening. A specimen of the excised pleura 
lould be sent to the laboratory for microscopic 
udy If segments of tivo ribs have been re- 
loved it is advisable to exdse the neurovascular 


bundle below the upper excised rib. The distal 
third of the flap is then denuded of its subcu- 
taneous fat. The apex of the flap is sutured with 
rivo or three mattress sutures of silk or cottbn 
to the upper border of the defect in the thicicened 
parietal pleura, with small, full-cun'ed cutting 
needles. No attempt whatever is made to close 
the raw surface produced by this maneuver. To 
facilitate immediate drainage and to promote 
adherence of the flap to its new bed, a short rub- 
ber tube, about 3 inches (7.5 cm.) long, is in- 
serted through the thoracic wall, to the external 
end of which is tied the finger of a rubber glove 
the tip of which has been slit (fig. 5). Petro- 
latum-treated strips are applied to the tip of the 
flap, snugly around the tube and over the raw 
surface of the wound. A large pad held in place 
b}' a tight binder completely encircling the chest 
completes the dressing. After seven to ten days 
the tube is removed ; the hole gradually contracts, 
and it is soon evident that a negative pressure 
is being built up inside the empyema cavity by 
escape of pus and air during coughing and 
forced expiration and by closure of the opening 
during inspiration. Even' in the presence of a 
bronchial fistula it has been found efficacious in 
providing adequate drainage and gradual re- 
expansion of the lung. 



Fig. 6 (Patient A. N.). — (a) Eloesser flap two <h) 
after operation, on Jan. 19, 1944, for drainage o! 
posterior empyema cavity, which followed an abdomW' 
tlioracic gunshot wound of the lower portion of u 
chest. Small 3 cm. segments of the seventh and eigW 
ribs were removed. Note the size of the resulht 
wound and the absence of sutures e.xcept three invisib 
ones, which approximated the tip of the skin fi^P ] 
the parietal pleura, (b) Appearance of the rapio" 
closing external wound on February S, within ninctce 
days after operation. 

6. PEXETmVTIXG WOUXDS OF THE 
THORACIC W.ALL 

Practical Exercise . — An anesthetized anims 
is prepared for this e.xercise by removal of < 
portion of one rib to create a sucking wound 
The dangerous effects of such a wound au 
demonstrated by withholding temporarily tb- 
positive pressure anesthesia. Severe dyspn*^-’ 
incident to the transfer of atmospheric pressure 
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to tlie intact sound side I\v a flexible incdiastimim 
is at once apparent. The varying effects of the 
size of the sucking wound arc also demonstrated. 

Chinccil Considerations . — If only a single 
wound of entrance is present, a roentgenogram 
of the chest and a scout film of the abdomen 
should precede definitive treatment to ascertain 
the location of the foreign body. Emphysema of 
subcutaneous tissues and hemoptysis, however 
slight, give evidence of a contused or lacerated 
lung, bronchus or trachea. Emphysema of the 
niediastimim may be productive of great dyspnea 
and may be fatal. A rapidly spreading empby- 
scina of the neck usually accompanies mediastinal 
emphysema, both of wliich may be relieved by 
an incision made just aliove tiie sternum. After 
sharp division of the skin and plaU’sma muscle, 
the tissues arc spread by blunt dissection, and 
separation of the sternoh\-oid muscles in the 
un’dline gives access to the loose areolar and fatty- 
tissue just above and posterior to the upper bor- 
der of tlie sternum. Blunt and digital separation 



Fig. 7. — ^Jagged wounds of entrance or exit should 
be excised under local anesthesia and closed with widely 
spaced sutures or left unsutured if the sucking hole in 
the thoracic wall is easily controlled by a petrolatum 
dressing. 

i 

of these tissues will avoid traumatizing thin- 
J walled veins in this area. A soft rubber tube or 
a tissue drain is introduced to permit continuous 
i'f escape of air. 

Severe bleeding from the mouth is not easily 
/ controlled, but the precaution must be observed 
7 , of placing the patient with the head and thorax 
■ ' dependent, to facilitate drainage and to avoid 
his drowning in his own blood. Administration 
of large doses of morphine is indicated to allay 
, apprehension and to decrease respiratory move- 
ment. 

Small cleancut wounds of entrance and exit 
• without powder burns or obvious devitalization 
of skin require simple dressing only. Jagged- 
■/' wounds with obvious traumatization of skin 
and underlying tissues require debridement and 
loose closure (fig. 7) to prevent local infection, 
spreading phlegmon of tire thoracic wall or ex- 
:-y' tension to an underl\-ing hemothorax. Local 


anesthesia is employed, with the tissues to b' 
infiltrated well away from the area of injun 
so as not to neutralize the sulfonamide com 
jjounds which will later be introduced into th( 
wound. Devitalized tissue is excised, and foreigr 
material and bits of unattached fragments o^ 
rib are removed (fig. 8). Sulfonamide drugs ir 
powdered form are introduced liberally to every 
nook and crann}' of the wound, by mixing the 
powder witli tissue fluid and blood and smearing 
this suspension throughout the wound with the 
gloved finger or instrument. Jluscles are closed 
loosely’ with few sutures, the skin may be left 
open or closed loosely and petrolatum gauze and 
a firm dressing are applied. If the wound is 
limited to the thoracic wall without communica- 
tion with the pleural cavity’ or if only a small 
opening e.xists which can easily be controlled 
with gauze, the wound should be lined with 
petrolatum or sulfathiazole gauze and a firm 
dressing applied without the use of sutures. 

Large open wounds of the thoracic wall suck 
in air with eacli respiration. This collapses the 
lung on the side of the lesion instead of inflating 
it. In young persons the flexible mediastinum 
will shift with inspiration to the uninjured side 
because of negative pressure on that side. This 
still further reduces e.xpansion of the lung and 
aeration of the blood, and severe dyspnea, if 
not death, is the inevitable result. Closure of 
these wounds is, therefore, imperative and life 
saving. If facilities for an operation are not 
immediately’ available, the wound must be cov- 
ered or filled with petrolatum or plain gauze 
and the dressing held firmly in place by adhesive 
tape straps or broad bandages completely encir- 
cling the chest. Occasionally it may’ seem desir- 
able to close such a wound immediately under 
local anesthesia. After closure it is desirable to 
remove as much air as possible from the pleural 
space by simple aspiration of the chest. 

Occasionally, also, a small perforating wound 
will suck air but prevent its escape, with the re- 
sult that positive pressure or tension pneumo- 
thorax is buUt up. This may’ be even more 
dangerous to life than a wound that permits 
both sucking and escape of air. The great need 
of early’ recognition of such a mechanism is ob- 
rdous, as it may be necessary’ temporarily to en- 
large such a wound to permit escape of air until 
complete closure by operation or by dressing can 
be performed. 

7. C.VRE OF SUCKIXG WOUXDS CO.MPLIC.-.TED EV 
IXTR.-VTHOR.\CIC IXJURIES 

Practical Exercise . — ^Through a thoracotomy- 
incision, the lung and the hilar tissues are e.x- 
posed, a laceration of the lung is repaired, a 
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partial and a complete lobectomy, are performed 
and tlie hilar vessels to a lobe are individually 
ligated. The phrenic nerve is identified as it 
courses over the pericardium, is pinched to illus- 
trate contraction of the diaphragm and then 
crushed to demonstrate relaxation and elevation 
of the diaphragm. The diaphragm is incised in 
the direction of its muscular fibers and the ab- 
domen explored through the opening. A tear of 
the liver is produced, and bleeding is controlled 
by muscle tamponade or by gauze packing, the 
gauze emerging through a separate stab wound 
in the lateral abdominal wall below the dia- 
phragm. Drainage of a large tear in the liver is 
effected by soft rubber tissue drains, which also 
escape from a separate opening in the abdominal 
wall. ■ A tear in the stomach is produced and 
repaired. Transpleural-transdiaphragmatic sple- 
nectomy is performed. A segment of small bowel 


If enlargement of the existing wound by. ; 
intercostal incision permits adequate inspectii 
of the pleural cavity, this may be done. If ni 
the wound should be debrided and dosed aft 
exploratory thoracotomy has been perform^ 
-through a site of election. For exposure, of ti 
lower part of the chest and diaphragm, an i 
cision in the posterolateral portion of the eigh: 
interspace is effective (section 10). For e; 
posure of the anterior portion of the chest ar 
the hilus, an anterior incision through the four! 
interspace with division of the fourth and thii 
costal cartilages will suffice (section 9). 

After an intercostal incision is made the rib 
are spread with a self-retaining retractor. Th 
fluid and the clotted blood are sucked out. Bleed 
ing from intercostal, internal mammary, hilar o 
mediastinal vessels or from a lacerated luni 
should be searched for. Bleeding points are con 



P]> 8— More e-vtensive injuries to the thoracic wall involving the rib cage are treated by e-^cision » 
traumatized skin, removal of unattached rib fragments, application of powdered sulfonamide drugs by ' 
ing a suspension’ into all corners of the wound, overlapping of musculature to close the sucking wound and loo 
or no closure of the cutaneous wound. 


may be resected and an aseptic end to end anas- 
tomosis performed tvith the Martzloff^ modifi- 
cation of the Parker-Kerr technic. 

Clinical Considerations . — Operation is best 
performed with the patient under some form of 
closed anesthesia, preferably given by the intra- 
tracheal route, which permits positive inflation 
of the lung when the thoracic wall is open. Suc- 
tion for clearing bronchi is also highly desirable 
if not imperative. 


i. Martzloff, K. H-, and Burget, G. E.: Qosed 
.final Loop: .A.scptic End-to-End Intestinal An- 
mosis and hfethod for _ Ifafcmg Oosed Intestinal 
p Suitable for Physiologic Studies, Arch. Surg, 23; 

’>7 (July) 1931. 


trolled with suture ligatures. The puImonaO 
artery or any of its branches may be ligated w'l 
impunity, since nutrition of the lung is m^ir 
tained through the bronchial artery and 
branches ramifying through the bronchial wall 
If the pulmonary vein requires ligation, the paj 
monarj' artery should likewise be ligated to avon 
active congestion of the lung. Both the pa^ 
monarj' artery to and the pulmonaiy' veins froa 
a lobe or a lung may be ligated without removinj 
the lobe or the lung. A rent in the vena cai-' 
has been successfully sutured. 

A laceration of the lung may require tr>^ 
ming with scissors of devitalized tissue (fi?- 
application of powdered sulfonamide drugs an 
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lUring of the !:iccr.'iti(in witli a cominuous 
:ht-anglcd licmostatic lock stitch (fig. 10). 
Partial resection of a lobe may he necessary 

■ a mangled lung (fig. 11). A rubber-shod 
estinal clamp or a hilar tourniquet, it avail- 
!e, may he applied across the hihis of llie lobe 

■ temporan- control of bleeding. .\ second 
estinal clamp is aiiplicd just proximal to the 
lumatized lung. Before c.xcision of the darn- 
ed lung, which may he used for retraction and 
^d 3 -ing of the lung, a continuous “cobbler’s” 
tch is applied proximal to the second clamp, 
“cobbler's’’ stitch is one in which two needles 
licit are full curved, round and noncutting 
e attached to the same suture, the two needles 



Kg. 9.— A laceration of the lung with moderate 
®Pe of air and blood may be excised and closed 
!S- 10). The lung may be clamped proximally with 
bber-shot intestinal clamps for temporary control of 
ceding and escape of air. If escape of blood and air 
easily controlled by deflating the lung, no sutures 
ed to be applied. The chest is closed with the lung 
flated and partial pneumothorax, 

•ing introduced back and forth through the lung 
■oximal to the clamp, the suture being drawn 
sht each time and both vessels and bronchi 
‘Us being effectively closed (fig- 12). The dam- 
f^d lung should be excised close to the clamp, 
he distal clamp is removed and the raw surface 
the lung closed with an over and over stitch, 
hese two sutures should be made no. 0 
iromic catgut on atraumatic needles, if avail- 
‘•Ic. The suture line is tested by inflating the 
‘ug and dropping water on it with a syringe.- 
leeding points or leaking bronchi are controlled 
hh individual reenforcing sutures. If air and 
ood escape from the suture line when the lung 
lully expanded, the lung should be deflated 


to a jiomt where no leakage occurs and the wound 
m the thoracic wall closed with the lung partially 
collapsed. Air may be aspirated five to seven 
days later. Sulfonamide drugs in powdered 
form are applied to all exposed pleural surfaces, 
to the raw pulmonarj- surface and along the 
suture line. If penicillin is available, its intro- 
duction into the pleural cavity followed by par- 
enteral administration for several days is indi- 
cated in doses of not less than 100,000 units 
daily. In case of minimal damage to the lung 



on an atraumatic curved fine intestinal needle. After 
removal of the clamp and inflation of the lobe, the suture 
line is tested by dropping water on it. Leaks are re- 
enforced with deeply placed interrupted sutures. If 
leakage of air is general from every stitch hole, the 
lung is collapsed to a semi-inflated state and the thorax 
is closed with partial pneumothorax, to be eliminated 
by aspiration several days later. 

and slight contamination with foreign material, 
drainage is not necessaiyx ^^'hen partial lo- 
bectomy is performed or when gross contamina- 
tion with soil and clothing has occurred, a mush- 
room-tipped catheter is introduced in the inter- 
costal space independent of the line of incision 
for air-tight drainage of the pleural cavity after 
closure of the wound (fig. 13). 

If inspection of the lower portion of the thorax 
reveals a penetrating wound of the diaphragm. 
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the opening slioulcl be enlarged to permit ex- 
ploration of tlie abdomen and underlying viscera. 
A, roentgenogram taken previously will have 
established the location of the foreign body and 
possible injury to the viscera in line of its prob- 
able travel. Laparotomy is indicated in the pres- 
ence of evidence of a perforated viscus that can- 
not be approached through the rent in the dia- 
phragm. A large tear of or an injury to the liver 
must be drained to the outside with soft rubber 
tissue drains or packed if necessary to control 
bleeding, the drains and packing emerging 
through a separate stab wound in the abdominal 
wall below the diaphragm. Failure to drain a 
large hepatic woupd is likely to result in fatal 
bile peritonitis. Bleeding from the liver may oc- 
casionally be controlled by applying a small 
piece of muscle held in place by a loosely tied 
suture. 



Fig. II. — Localized mangling of a lung may require 
lartial resection of the lobe (fig. 12). 


On the left side a lacerated spleen may be 
emoved through the diaphragmatic incision. Re- 
)air of a tear in the stomach or splenic flexure 
if the large bowel can also be effected through 
he diaphragmatic opening. 

The rent in the diaphragm must be closed to 
void herniation of abdominal viscera into the 
best, which is made imminent by the negative 
atrapleural pressure. A large wound in the 
:ft side of the diaphragm may permit herniation 
f the stomach, spleen or large bowel. Closure 
f the rent is easily effected when preceded by 
ranspleural crushing of the phrenic nerve as it 
Durses over the pericardium. 

The defect in the thoracic wall producing the 
jcking wound must be closed, by approximation 
f muscle in layers if possible tmd of skin. To 
;cure closure without tension it may be neces- 
ir\' to make semilunar incisions 5 to 6 cm. 
removed from the edge of the muscular defect, 
which will permit sliding of muscle over the de- 


fect (fig. 14). If muscle or subcutaneous t 
IS not available for closure of the defect, it 
be necessarj' .to slide skin flaps over the d 
by a single or by two semilunar incisions 



over and over stitch or (b) a continuous right-angle* 
lock stitch applied to the cuff of the lung lying be 3 ’onf 
ffie clamp. Doubly threaded atraumatic curved fini 
intestinal needles may be used instead of straighi 
needles. 



Fig. 13. — A mushroom-tipped catheter may be 
diKed into the thorax through an intercostal 
independent of the incision for drainage following part^' 
resection of the lobe or in the presence of gross 
tamination of the pleural cavity. 
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ni. removed irnm the defect. The i 
i on the tiinrncic wall thus ]>ri»iiic(d i. 'v h' 
scqucntly cjiitliclireci in’ skin e'raftiiii; 1 lie 
;ntial immediate nece'sity i.s elo'nre < ' tin 
king womui. witii wiiatever viaiile t!"!:( ' ar' 
iiabic, Occn.sinnaiiy, a iower thr.racir dt i'-. ; 
best ciosed iiy ntiii/ing tiic (iiaphraem and 
citing it to tite parictai jiietira ainne tlte di-- 
• T iiis i.s more easiiy tione if tiie litapliiagin 
'Sraiyacd iiy cnisiting tiie piirenie nerve tran'- 
iraliv ns it courses over tiie pericardium, 
^fter any ciostire of a large wound of tin 
racic wall or ciostire of an c.'tploratory in- 
on. early complete expansion of tiie lung is 
‘^lly iiiglily desiralile. To insure proper 
■athoracic conditions for immediate ree.xpan- 
1. closure of tlic tlioracotomy is followed im- 
diately by .cliifting tiie patient to liis Itack and 
lonning an aspiration of intrapleural air. 


exoui'itc pain on deep breathing or on vigorous 
< x> rci'*’. Moreover, a large foreign body known 
'o tl e patient to be present is often a psychic 
har.ard and may be held responsible in later 
life '<r ^Muptoms originating elsewhere. Its 
mere pf’ 'Cncc may be an excuse for prolonged 
di^ahilit} and justification for a pension. Hence 
the inifiortance of removing large accessible 
n.'-ea^n bodies, including those in the lung, when 
:I I hazard of operation is reduced to a minimum 
I.', ideal conditions for operation is obvious. 
Id'.al conditions include facilities for accurate 
localization by fluoroscopy, availabilitj- of a 
fliioroscopc in the operating room should it be 
neccssar}’ because of difhcult}' in locating the 
foreign body, an anesthetist trained and equipped 
to give closed anesthesia by the intratracheal route 
and a surgeon trained in thoracic surgerv’. 
.Anesthesia administered by the intratracheal 



fig. 14.-CIosure of a sucking wound due to a defect in the thoracic wall may be effected by sliding muscle 
'vhich are mobilized by a ^milunar incision either on one or on both sides, depending on tension necessaoj 
approximate the edges over the defect. If muscle is unavailable, semilunar mcisions in the 
^ sides will irmk closure of the defect. Subsequent epithelization of sunace defects may be hastened by skin 

king. 


derably in the second or third interspace an- 
■pyly, with a closed controllable system.^ If 
dtive pressure is present and sustained, indi- 
ing leakage of air from the lung, the needle 
luld be left in place and escape under water 
^vided until air ceases to flow out. Rarelj is 
s necessarj' longer than twenty-four to thirtv - 
■ hours. 

^ slight negative pressure is desirable and 
■y be easily achieved bv removal of a moderate 
lount of air. 

FOREIGX bodies IX the luxg 
Clinical Considerations . — In general, foreign 
dies more than 1 cm. in diameter should be 
^oved, whereas small fragments which cause 
symptoms need not be removed. Large, 
=S£d sharp fragments maj’ migrate, owing to 
-ir Weight, reach the pleural surface and cause 


route permits expansion or collapse of the lung 
at will, and foreign bodies within the pulmonary 
substance are most easily felt with the lung 
collapsed. iMoreover, a foreign body deep in 
the substance of the lung is most easily e.xposed 
with the lung collapsed. Two traction sutures 
are placed parallel to the proposed line of in- 
cision, and the lung is incised, no effort being 
made to control bleeding vessels or leakdng 
bronchioles, except by digital pressure on each 
side of the incision. After removal of the foreign 
body, the cavity is gendy curetted with a dull 
spoon or a curet to remove any clothing o» 
other foreign material carried in with the metal 
fragment. A liberal amount of a powdered sulfon- 
amide drug is placed in the cavitj", and the rent 
in the lung is closed by first tying the retraction 
sutures and then applying a continuous right- 
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thoracotomy is usually performed in the eighth 
interspace in the posterolateral area (fig. 17). 
For limited e.xposure, as for the removal of 
foreign bodies which are easily accessible, the 
ribs need not be divided but can be spread 
sufficiently with a screw type of rib spreader. If 
more exposure is needed, the eighth and ninth 
ribs can be divided subperiosteally just lateral to 
the transverse processes underneath the erector 
spinae muscle. These muscles should not be 
divided but elevated, as they may be useful later 
in obtaining air-tight closure of the posterior 
extremity of the incision. The ribs are denuded 
of their periosteum for about 1.5 cm., and this 
denuded portion of the ribs is excised, to prevent 
subsequent pain from' motion at the site of 
division of the rib. Additional exposure through 
this incision may be obtained by superiosteal di- 
vision of the seventh rib at the same level. 
Closure of the wound in this area is affected by 
three circumcosta! sutures of no, 2 chromic catgut 
doubled or of fine steel wire with approximation 
of the eighth and ninth ribs. The upper edge of 
the divided latissimus dorsi muscle is sutured to 
the inferior edge of the divided intercostal mus- 
culature with interrupted sutures of silk, and the 
lower edge of the latissimus dorsi muscle is 
-utured to the surface of this muscle above the 
■ ./ui.d; hence this second row of sutures over- 
laps the first line of sutures. Subcutaneous 
sutures of silk and a continuous suture of silk 
or steel in the sknn complete the closure. 


the apical suture and the wound in the heart still 
closed by digital pressure, sutures of silk on fine 
needles are applied on each side of the finger com- 
pressing the wound. The finger is withdrawn, 
and the sutures are crossed and held taut, while 
additional interrupted silk sutures are applied to 
the Ups of the wound. Sutures must be applied 
parallel to and not across visible branches of the 
coronary artery. After complete control of 
bleeding is obtained, the apical suture is with- 
drawn and the pericardium incompletely closed 
with two or three interrupted widely spaced 
sutures, to permit escape of pericardial fluid or 
blood and thereby prevent postoperative cardiac 
tamponade. 

Clinical Considerations . — Increased intraperi- 
cardial pressure, namely, cardiac tamponade, 
requires prompt relief to avoid death. When a 
single thoracic wound of entrance is present 
without a wound of exit or when the heart and 
the pericardium lie in the path of a through and 
through penetrating wound, the follorving symp- 
toms should suggest cardiac tamponade : extreme 
pallor and/or cyanosis, extreme shortness of 
breath, weak rapid pulse, that becomes imper- 
ceptible, weak heart sounds, absence of the ape.': 
beat and a gradually decreasing blood pressure, 
decreasing pulse pressure and increasing venous 
pressure, as disclosed by distention of the veins 
of the neck or by actual measurement. These 
presenting symptoms may vary ■ greatly in in- 
tensity and in rapidity of development, and some 


even may' be absent until just before death. 

33. WOUXDS OF THE HEART (AFTER BECK) ^ pericardium full of fluid or blood may be 

Practical E-vercise . — ^The heart of an anesthe- aspirated by introducing a long needle to the left 
tized animal is exposed through an intercostal in- midline just under the left costal margin' 

cision in the left upper portion of the chpt. A jjjg needle being directed toward the middle of 
catheter may be introduced into the pericardial clavicle. If methods for relieving pro-' 

sac and saline solution allowed to flow into the qj. obtaining blood are unsuccessful wiien 

sac under controlled pressure to illustrate the cardiac tamponade is suspected, exposure of the ; 
effect of cardiac tamponade. The saline solution heart is necessary'. 

is withdrawn, and with an ice pick or a sha^ ^ longitudinal incision slightly curved at 
scalpel a stab wound of the heart 3S pro uce , gnd is made, practically paralleling the Ie» 

the pericardium is allowed to nil with o oo sternal border and permitting excision of the 
until perceptible beating of the heart as cease , costal cartilage, the fourth costal cartiiago 

the pericardium is opened, the confined hlood is fourth rib and the third costal car- 

evacuated and the heart is massaged m ary- {jjagg Division of the triangularis sterni mu-c ^ 
mic manner if it is momentarily in asys o e. e deflection of the left pleura laterally rcvea j 

wound in the heart is sought for and the oieeding pericardium. The wound already' present , 

point controlled by digital pr^sure if it is in- the extended or the pericardium is incised longita ' 
ventricle. A rent in the auricle cannot be con- nally' between two stay' sutures of silk. The bloiA 
trolled by pressure but must be dosed by' grasp- emptied out, and the procedures a 

ing each edge separately with hemostats, draw- described in the preceding experiment, 
in''' them together and approximating the edges dosure of the bleeding wound, are carried on | 
with interrupted fine silk sutures, A traction After loose dosure of the pericardium, •‘j ’ 
euture of silk is applied to the apex of the heart left pleura is opened so that any pericardial fla 
for manipulation and steadying of the heart and or blood may leak into the left pleura! ca'-iV 
for exposure of the posterior surface, should the wJiere it may more readily be absorbed or fm- 
wound involve that surface. With traction on which it may easily be aspirated if neccs'ari- 
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Xo ciraina”c witii a nil)l)cr Hii)C or a tissue 
drain is indicated except in the presence of gross 
pus. \\‘hcn aspiration of the pericardinm. as 
(lescril)ed previously, has revealed tlie presence 
of pus, tlic incision is greatly liiniled, and ex- 
cision 01 one costal cartil.age at the level of tiic 
•sixtli ril) anteriorly is snflicient. 

IX GUNSHOT WOUNDS OK THK CHEST 
Practical li.rcrcisr. — 'I'iic final exercise con- 
si.sts in placing an anesthetized animal upright 


against some hea\y sand bags and shooting it 
through the chest with a revolver at a distance 
of about 5 feet (1.5 meters). The damage in- 
flicted is then repaired according to the principles 
laid down in the pre^-ious exercises. 

The animal is always kdlled at the end of the 
c.xcrcise, but it is surprising how often complete 
repair of the wounded organs is possible, and 
it is probable that in many of these instances 
the dog would sunuve if it were allowed to. 


PARALYSIS OF THE LARYNX 

AN EARLY SIGN OF RECURRENCE FOLLOWING RADICAL MASTECTOMY 
FOR CARCINOMA, WITH A REPORT OF SIX CASES 

J. ROBERT FOX, M.D. 

PHILADELPHIA 


In this era of surgical treatment of cancer it is 
not necessary to reemphasize the importance of 
early recognition of the disease. This applies not 
only to the initial diagnosis but to the postopera- 
tive follow-up visits, when’ the patient is carefull}' 
examined for evidence of a recurring lesion. 
The following 6 cases of surgically treated cancer 
of the breast point out a helpful clinical observa- 
tion to aid in the early recognition of recurrence. 

"When hoarseness occurs following mastectomy 
for carcinoma of the breast the possibility of me- 
tastasis must be considered. In each of the cases 
presented in this group tliere was a period fol- 
lowing mastectom}' during which the patient en- 
j03'ed complete S3'mptomatic freedom from dis- 
'ease. This period varied from fourteen months 
o twelve 3'ears. The patient’s well-being was 
hen suddenl3' interrupted by changes in the 
voice, described as persistent hoarseness or 
huskiness. There were also intermittent weak- 
ness of the voice, a tendency for the voice to 
crack and a nonproductive cough, unaccompanied 
b3' any evidence of infection of the respiratory 
tract. Dyspnea was severe in 1 patient and was 
experienced on exertion by the others. In each 
instance, however, it was the laiymgeal distur- 
bance which caused the patient to consult her 
physician. 

With curiosit3" directed toward the larynx, an 
effort was prompt^ made to determine the cause 
of the hoarseness. The most important diagnos- 
tic procedure was inspection of the larynx. This 
was accomplished by indirect, or mirror, laryngos- 
cop3% a relatively simple procedure, which re- 
quires a lao'ngeaf mirror and an adequate source 
of illumination. Visualization of the larynx re- 
vealed the cause for the hoarseness to be fixation 
of one or both vocal cords. This failure of move- 
ment of a vocal cord accompanied by loss of ten- 
or reIa.xation characterized the paralysis of 
the recurrent lar3-ngeal nen-e on the affected 
•j In seekinti the reason why a recurrent 
l^mgeal ner^-e should suddenb' cease to func- 
Sn fn these cases one is struck by the impor- 

Laonsology, Jefferson 
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Part of the drainage of tymph from the brea: 
has been satisfactority traced to the chain c 
nodes surrounding the recurrent laryngeal nem 
Metastasis, therefore, may be from a canceroui 
breast on the same or on the opposite side. The 
three generally accepted lymphatic pathways ol 
homolateral drainage are ^ : 

1. From the mamma to the axillary nodes, tc 
the supraclavicular group and to the thorax wa 
the chain of nodes surrounding the recurrent 
laryngeal nerve. 

2. From the mamma directl3^ to the subclawan 
nodes and to the infraclavicular plexus. This 
plexus empties into the junction of the internal 
jugular and subclavian veins but gives off some 
efferent vessels to the supraclavicular nodes, 
which in turn are linked to the chain of nodes 
around the recurrent laryngeal nerve. 

3. From the mamma, perforating the pectora- 

lis major, pectoralis minor and intercostal 
muscles, to the internal mammary chain. This 
pathway terminates in the venous circulation at 
the root of the neck. Some aberrant efferent 
vessels pass over the clavicle and drain directly 
into the supraclavicular nodes and thence pro- 
ceed to the chain in the region of the recurrent 
laiyngeal nerve. j 

Contralateral involvement, interestingly. 
not the exception, since it occurs with almost the , , 
same frequency as paralysis of the same side- ; 
Contralateral spread occurs from the cutaneous 
ly'mphatics overlying the periphery of the maW ; ' 
mary' structure and from the lymphatics near th- 
inner periphery' of the mamma. Both of the--' 
pathways terminate in the axillary and supr^ 
clavicular groups of nodes of the opposite sic^ 
From these routes it may be concluded that t -- 
most likely seat of metastasis is in the sup'^ 

1. Turner, A. L. : Paralysis of the Vocal Cc-y , 

Secondary to Malignant Tumor of the Mamir-a, J j 
Laryng. & Otol. 36:373, 1921. : 

2. Turner, A. L. : Abductor Paralysis of ■ 

Vocal Cord Subsequent to Scirrhous Cancer of the j 
Mamma, J. Lar>-ng. fir Otol. 40:534, 1925. ! 
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clavicular and/or tlie irUernal inaminarj* group. 
Since both these groups drain into the lymph 
nodes surrounding the recurrent laryngeal nerve, 
paralysis of a vocal cord gives early warning 
that all is not well. 

The following 6 ease histories arc from the 
department of laryngology of the Jefterson 
Medical College Hospital. 


RErORT OF C.-\SES 

C^SE 1. — ^E, M., a 41 yc.ar old white woman, was 
well for eiphtcen months followin? radical mastectomy 
for carcinoma of the rif;ht breast. The patient suddenly 
acquired hoarseness, followed by a nonproductive cough. 
There was no dyspnea; but a constant feeling of fatigue, 
with a loss of 10 pounds (4.S Kg.) in two months, 
was described. Laryngeal examination revealed left- 
sided paralysis with Uie vocal cord in the cadaveric 
position. The tension was poor. The riglit side of the 
laniuc showed no changes. Roentgen study of tlic chest 
revealed a dense shadow at the root of the left lung. 

The diagnosis was paralysis of the left recurrent 
nerve and metastatic carcinoma of the hilar area of 
the left lung. 

Case 2.— B. W., a 45 year old white woman, remained 

■ free of snnptoms for two years following radical rnas- 
tectomy for carcinoma of the right breast. _ A ftr^d 
feeling in the throat with progressive weakening of the 
voice began two weeks before hoarseness developed. 
When changes in the voice did not improve, the paUent 

, presented herself for examination, six weeks nftcr the 
onset. The larvnx showed complete paralysis of the left 

■ side with the left vocal cord in the cadaveric posiUon. 

• The right side of the larynx was normal. A firm mass 

W’as palpable in the left supraclavicular area. Emwscopic 
xamination of the laivnx and hypophaiynx did not 
■ield any additional information. Ro^tgen study ot 
fio chest failed to reveal any metastasis. 

The diagnosis was paralysis of the left recurrCT 
>erve and metastatic carcinoma of the supraclavicular 
-ervical lymph nodes. 

Case 3.— T. S., a 44 year old white woman. had a 
radical mastectomy of the left breast for s«rrhous 
idenocarcinoma. After rivelve years of good health 
patient suddenly began to suffer from hoarseness 
with some dyspnea, notably on exertion, and exai^a- 
“On of the larynx revealed bilateral paralysis m e 
larynx with both vocal cords in the midline. Three 
days after the onset of dyspnea, it was nec^sary to o 
a tracheotomy. The patient died of respiratory em- 
Darrassment two days later. Postmortem exammanon 
[Vevealed metastatic scirrhous adenocarcinoma oi e 
mediastinal structures, lymph nodes and great vessels 
of the neck and lungs and also metastatic caremoma rt 
the lateral nucleus of the thalamus. Severe compressiOT 
•■^1 the trachea below the site of the tracheotomy tuue 
was present. 


The tiiagnosis was paralysis of the recurrent laryngeal 
nerve cf both vocal cords and metastatic scirrhous 
adenocarcinoma of the mediastinum and the lateral 
nucleus of the thalamus. 

4 — C. R., a 47 year old white woman, sub- 
mitted to radical mastectomy of the right breast for 
scirrhous adenocarcinoma. Fourteen months later she 
suddenly noticed hoarseness and a nonproductive cough. 
One month later, when changes in the voice persisted, 
she presented herself for examination. Laryngeal ex- 
.amination revealed the left vocal cord fixed in the 
midline with good tension. N'o other laryngeal changes 
were present. One month later paralysis of Ae left 
cervical sympatlietic nerves occurred, resulting in 
Horner’s syndrome. The left vocal cord then had 
assumed tlie cadaveric position. A firm, nonfender mass 
was palpable in the left supraclavicular area. 

The diagnosis was paralysis of the left recurrent 
laryngeal nerve and metastatic carcinoma of the cervical 
lymph nodes. 

5, F. P., a 42 year old white woman, under- 

went radical mastectomy for adenocarcinoma ot the 
right breast. Two years and three months later hoarse- 
ness suddenly developed, with no accompanying evidence 
of an infection of the respiratory tract. A hard,^ non- 
tender mass was palpable in the right supraclavicular 
area. The larynx showed fixation of the right vocal 
cord in the midline v.ith good tension. There vv^s some 
difncultv in swallowing. Biopsy of the Ijinph nodes 
which were adherent to the right carotid sheath sad 
involved the right recurrent laryngeal nerv-e revealed 
metastatic adenocarcinoma. Three weeks after biopsy 
the larynx had not shown any improvement. 

The 'diagnosis was paralysis of _ the right recurrent 
laryngeal nerv'C and metastatic cardnoma of the cemcal 
Ivmph nodes. 

' Case 6.— M. C., a 55 year old wFite woman, had a 
radical mastectomy for adenocarcinoma of the left 
breast After two years of good health the patient 
suddenly became hoarse. Examination ^ of the larjTO 
revealed complete paralysis of the left side of the 
larynx with the left vocal cord in the radavenc position. 
Sub'equentlv supraclavicular lymphadenopathy on the 
left side and Horner’s svaidrome developed. She died 
of carcinomatosis six months later. 

The diagnosis was paralysis of the left recurrent 
larvngeal nerve and carcinomatosis. 


SUiiyiARY 

Hoarseness occurring after radical mastectomy 
for cardnoma of the breast is often the first dini- 
cal evidence of metastasis. 

Metastasis from cardnoma of the breast causes 
paralysis of the recurrent laiyngeal nerve on the 
»me or on the opposite side by involving the 
chain of lymph nodes surrounding the recurrent 
lar^-ngeal nerve. 
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The group of cases of pyogenic renal infection 
comprises 38 cases of pyelitis and 5 of pyelo- 
nephritis. In 11 cases of pyelitis the infecting 
organism was Staphylococcus aureus ; in 22, 
Bacillus coli; in 1, Bacillus alkaligenes, and in 1, 
Bacillus mucosus capsulatus. In 14 cases the in- 
fection was bilateral. Twenty-four patients were 
cured entirely of their infection, 8 were improved, 

2 were unimproved and 4 were seen only once or 
twice. A few of these patients were treated with 
sulfonamide compounds. 

There were only 5 patients with pyelonephritis. 
Two had bilateral infections with moderate eleva- 
tion of systolic blood pressure. Two were treated 
by nephrectomy, 1 of whom recovered and the 
other of whom died in three years. The other 

3 improved, but the infections never subsided 
completely. 

Hydronephrosis in early adulthood is a com- 
paratively common condition of men. It occur- 
red in 29 cases (8.8 per cent) in this series. 
Eight patients had bilateral lesions. Sixteen 
patients had symptoms of less than one year’s 
duration, while 1 had had periodic symptoms for 
twenty-six years. Only 2 had slight elevation 
of blood pressure. Eight were treated by nephrec- 
tomy and 12 by various plastic procedures on 
the ureteropelvic junction and nephropexy. 
Four were treated by dilation of the ureter. 

Trauma of the kidney occurred as frequently 
as hydronephrosis. Twenty-three of the 29 
patients were in their early twenties. Most of 
them were injured in automobile accidents or 
wliile playing football. Twenty-four recovered 
with expectant treatment. Five had nephrectomy. 
In 5 cases infections of the injured kidney de- 
veloped. In 1 case the infecting organism was 
B. coli and in 4 it was Staph, aureus. There 
were no deaths. In most cases cystoscopy was 
performed when the kidney was healed. The pel- 
vis apparently healed completely. However, the 
function of two of the healed kidneys was dim- 
inished, as indicated by the functional phenosul- 
fonphthalein test. All infections were controlled. 

I uberculosis of the kidney occurred in 21 
cases. In 3 instances one parent had died of 
tuberculosis. Bilateral renal disease was present 
in 5 cases. Fourteen, or two thirds, of the 
patients were less than 25 years of age. Only 
3 had symptoms dating back to the eighteenth 
year or earlier. Thirteen patients were treated 
by nephrectomy and partial ureterectomy, 10 on 
the right side and 3 on the left. The results 
show that 12 patients are apparently well. Three 
arc living but have tuberculosis; 5 have moved 
away and their present condition is not known, 
and there lias been 1 death. 


Hematuria of unexplained origin occurred in 
12 cases. Thorough investigative measures were 
employed and repeated without determining the 
etiologic factor. None of the patients passed 
stones or had an infection of any kind in the 
urinary tract. The duration of their hematuria 
ranged from three days to two years. 

Anomalies of the kidneys were infrequent — 
more infrequent than those of the kidneys of the 
average group of patients examined. 

Ptosis of the kidney is rare among men. Five 
of the 6 patients who had nephroptosis were past 
30 3 '^ears of age. The symptoms of pain in the 
kidney lasted from three weeks to ten years. 
Onl}'^ 1 patient had surgical nephropexy. 

A diagnosis of phosphaturia was made in 4 
cases. In these cases the duration of symptoms 
of urinary irritation and frequency with a small 
vesical capacity extended from five days to 
twelve 3 '-ears, with visits to manj'^ physicians 
without relief. None of the patients had infec- 
tions of the urinary tract or calculi demonstrable 
by cystoscopic and roentgenologic examinations. 
In 3 cases the condition was controlled by inges- 
tion of dilute hydrochloric acid, while in the 
fourth there was not much improvement after two 
months of treatment. 

Nephrosis as such occurred in 3 cases. In 1 
case there \yas a familial history of cardiorenal dis- 
ease. In the other 2 there were histories of pro- 
longed symptoms of seven }’-ears or more. Al- 
buminuria, low specific gravity of the urine, di- 
minished renal function and elevated blood pres- 
sure were present. The patients were all treated 
in a conservative manner, without any appreci- 
able improvement. 

Renal tumor occurred in only 1 case. 

The peak of adult renal health undoubtedly 
occurs before the fortieth year. Thirty-one, or 
almost 10 per cent, of the patients had either a 
familial factor of renal disease or symptoms of 
renal disease before the age of 18 years. 

URETER 

Anomaly . — Wilson and Herzlich report a 
case of postcaval ureter. Medical literature con- 
tains reports of only 27 cases. These include 
cases found at necropsy as well as at operation. 
Of all cases recorded, in only 1 has the condition 
been diagnosed preoperatively. Cases of right 
postcaval ureter as well as of bilateral postcaval 
ureter have been observed. In the latter con- 
dition there is a double vena cava with each 
ureter passing behind its respective vein. The 
present opinion unanimously ascribes the fault to 
the embrjmnal vascular system rather than to the 

18. Wilson, C. L.. and Herzlich, J. : Post Cava! 
Ureter. J. Urol. 51:14-18 (Jan.) 1944. 
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urinary system ; for tin's reason the anomaly lias 
not lieen classed with ureteral abnormalities. 
From the clinical standpoint, however, it may 
well he placed in the latter group. 

Wilson and Herzlich’s patient complained of 
typical renal colic on the right side. The symp- 
toms had begun about six months prior to ad- 
mission to the hospital, at which time the patient 
noted intermittent attacks of pain in his right loin. 
Retrograde pyelograms revealed an essentially, 
normal left kidney and ureter. The right kidney 
was found to be severely hydronephrotic. At 
operation the renal pelvis was identified and wa.s 
traced downward. The ujiper portion of the 
ureter was dilated to 3/4 inch (2 cm.) in its 
widest diameter. This was traced down for a 
distance of approximately 3 inches (S cm.), at 
which point it was noted that the ureter jiassed 
medially and crossed beneath the inferior vena 
cava. It could he demonstrated definitely that 
the ureter passed completely beneath the vein and 
that the portion beneath the vein was of normal 
size but was compressed. The ureter below this 
level was normal in size and a]3i>earance. The 
ureter was ligated and divided approximately 1 
cm. lateral to the vena cava. The renal j)cdicle 
was exposed and was found to be extremely 
short. The pedicle was doubly clamped, ligated 
and divided, and the kidney was removed. 

Transplantation. — Stevens and Marshall dis- 
cuss reimplantation of the ureter into the blad- 
der. The need for the operation is apparently 
most frequent after vesical resection for neo- 
plasms involving a ureteral orifice, but reim- 
plantation will be employed in the occasional case 
of accidental injury to a ureter, of obstruction of 
the lower part of the ureter due to intrinsic or 
neighboring disease or to diverticulum of the 
ureter or the bladder. The methods employed 
for reimplantation of the ureter into the bladder 
may be divided into two groups — with the ureter 
( 1 ) running directly into the lumen of the blad- 
der through a stab wound or (2) entering 
obliquely according to nature’s usual rule gov- 
erning the entrance of conducting tubes into 
cavities. Sutures are sometimes placed outside 
the bladder, through the ureteral and vesical 
walls; sometimes they are used only within the 
bladder, or they may be placed both inside and 
outside the bladder. Within the bladder, the end 
of the ureter may be slit on one side only, to make 
a long elliptic opening, and tbe end fastened to the 
vesical mucosa and submucosa only or by pene- 

19. Stevens, A. R., and Marshall, V. F. ; Reimplan- 
tation of the Ureter into the Bladder : Report of a 
]\fethod Applied to Ten Patients, Surg-., Gynec. & Obst. 
77:585-594 (Dec.) 1943. 


trating sutures to the whole thickness of the vesi- 
cal wall. Or the distal centimeter of the ureter 
ma}' be split in two and each flap secured to the 
bladder. 

Realizing that obstruction is a large factor in 
vitiating results and that infection also plays a 
major role, Stevens and Marshall have been try- 
ing a simple technic during the past three and a 
half 3 'ears. The operation is always carried 
out extraperitoneally. To diminish formation of 
fibrous tissue drains are so placed that only rub- 
ber tissue is in contact with the tissues and the 
drains are removed earlv. Tension is avoided. 
Sutures are used only inside the bladder and 
penetrate mucosa and submucosa only, and the 
bladder is kept at rest bj' suprapubic drainage. 
Fine chromic sutures — no. 0000 — are used. No 
deleterious results have been noticed from having 
the knots within the bladder. Sulfadiazine is 
used to control infection. In 2 cases, one suture 
was used outside the bladder, placed in the peri- 
ureteral tissue, but otherwise none was emploj’ed. 

A small incision is made at the appropriate 
place on tbe vesical wall, penetrating muscle only. 
-A ratber pointed curved clamp bluntly dissects 
a channel under the mucosa downward toward 
tbe vesical outlet for about 2 cm. A small in- 
cision is made tbrough tbe mucosa over the end 
of the clamp. ^Vorking through a suprapubic 
vesical opening, another clamp is passed retro- 
grade through this channel and grasps the ureter, 
the distal centimeter of which has been bisected, 
to form a “fi.sh-moutb.” The ureter is drawn in- 
to the bladder through this channel, and the two 
ends are each fastened to the vesical mucosa and 
the submucosal tissues. 

Reports of data on 10 patients are given. Nine 
of the patients had carcinoma of the bladder, and 
1 had low fibrous ureteral obstruction. Uro- 
grams made before and after operation demon- 
strate little or no dilatation of the upper part of 
the urinary tract after operation in 5 cases in 
which the urograms had been normal before 
operation. Ureters dilated before operation have 
remained so afterward. Increased ureteral dil- 
atation, as noted in the late postoperative pyelo- 
gram, was seen but once. In that instance the 
patient probably had local recurrence of carci- 
noma. There were no perivesical abscesses or 
fistulas. 

In all cases function of the kidney on the side 
on which the operation was performed, as dem- 
onstrated in the five minute films of the excretory 
urogram series, was as good after operation as 
before, or better. 

In 2 of 4 cases in which cystograms were 
taken postoperative!}' there was no ureteral reflux 
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some months' after operation ; there was slight 
reflux eight months after operation in 1 case in 
which the ureter' had been dilated and thickened 
above a fibrous obstruction, and there was definite 
reflux a few weeks after operation in the fourth 
case. 

Higgins reviews 19 cases of transplantation 
of the ureters into the rectosigmoid of infants. 

Exstrophy of the bladder is classified into four 
t3^pes as follows : ( 1 ) fissura vesicae superior, in 
which there is a normal union of the pubis but a 
defect in the upper part of tlie bladder; (2) fis- 
sura vesicae inferior, in which the symphysis is 
developed normally but the bladder is split in- 
feriorly ; (3) typical complete exstrophy, in which 
the symphysis pubis is absent with varying de- 
^ grees of separation of the pubic bones; (4) 
\..vStrophy of the bladder tomplicated by intesti- 
: openings on the extroverted area. 

In the third type the everted bladder protrudes 
above the level of the surrounding abdominal 
wall. In male patients, epispadias is alwa^^s 
present. The prostate may be absent, or cryptor- 
chism may occur. At times a bifid scrotum ma}'^ 
be observed. In the female patients the clitoris is 
cleft, the labia are rudimentary and the urethra 
forms an open sulcus. A double vagina or a bi- 
cornate uterus may also be present. 

The age for transplanting the ureters into the 
rectosigmoid for the relief of children suffering 
from exstrophy of the bladder merits serious 
consideration. Without surgical intervention 50 
per cent of the children die before the age of 10 
years and 66 per cent succumb before the age of 
20 years. In the majority of instances renal sep- 
sis and renal failure are directly responsible for 
early death. It is usually advocated that opera- 
tion be postponed until the child is 4 to 6 years 
of age and until he has gained control of the 
rectal sphincter. 

This recommendation ignores the fact that 
children less than 5 or 6 years of age experience 
repeated attacks of pyelitis or pyelonephritis and 
that in many instances death occurs before the 
child has attained 4 or 5 years of age. Obstruc- 
tion frequently develops at the ureterocystic junc- 
tion on the exposed bladder, producing hydro- 
ureter and hydronephrosis, which not only may 
be conducive to infection of the upper part of the 
urinary tract and destruction of renal parenchyma 
but may render transplantation of the ureters into 
the bowel technically impossible or in some in- 
stances may necessitate removal of one kidney. 
Thus ureterocystic obstruction may produce 

70 Higgins, C. C.: Transplantation of the Ureters 
into the Rectosigmoid in Infants: Review of Nineteen 
Cases, J. Urol. 50:657-666 (Dec.) 1943. 


stasis, followed by infection, renal sepsis and ii 
pairment of renal function, resulting in death 
the child during the first two or three years 
life unless surgical intervention is undertaken. 

In view of results secured during the last thr 
or four years, Higgins believes that the operati< 
should be performed on infants during the fir 
year of life, preferably during the first six montl 
for the following reasons: 1. Just as the infai 
tolerates the trauma of passing through the birl 
canal, it tolerates surgical procedures extreme 
well. As is attested by the results in other fielc 
of surgery, delay is not countenanced; plast 
operations for harelip, the Rammstedt operatic 
for pyloric obstruction, operative interventic 
for intussusception or strangulated hernia an 
other surgical procedures are performed withoi 
hesitation. 2. Recurrent attacks of renal infec 
tion ma}'- result in sepsis and death before th 
child is 4 to 6 years of age. 3. The organisms i 
the bowel of infants less than 6 months of ag 
probablj" are less virulent than those in olde 
children and in adults. 4. Because of uretero 
cystic obstruction, the ureter may dilate suf 
ficiently to render its transplantation into . th 
bowel technically impossible. Although on 
ureter may be transplanted, hydronephrosis oi 
the opposite side may require removal of the kid 
ney. 5. If the operation is performed early ii 
life, the child may develop normally both physi 
cally and mentally. 6. The operative mortality 
rate and the morbidity rate are low. 7. The 
tone of the rectal sphincter, in Higgins’ experi 
ence, has always been adequate to prevent leak- 
age of urine from the rectum after the sphinctei 
starts to function normally. 8. Because of th( 
parents’ attachment to the child, it is better that ii 
death should result from operation it should occur 
before ties are established. 

The purposes of the preoperative routine are to 
cleanse the bowel completely of fecal contents and 
to sterilize the bowel as far as possible. 

The operation is performed while the child is 
under ether anesthesia. Higgins does not recom- 
mend the simultaneous transplantation of the 
ureters into the rectosigmoid of infants less than 
1 year of age. Transplantation of the right 
ureter should be done first, followed in ten days 
by transplantation of the left ureter into the 
bowel. The exstrophic bladder may be removed 
at this time. The plastic operation to correct 
tlie epispadias should be delayed until the chil 
is 5 or 6 years of age. Technically, transplaa 
tation of the ureter into the bowel is more di 
ficult in an infant than in an adult. The dianietc^ 
of the ureter of an infant is considerably less t wti 
the diameter of the ureter of an adult, ^ 

muscularis laj'er of the rectosigmoid is thin. 
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serosal and mnsciilaris layers must be incised 
with great care down to the inncosa, therefore, 
to form the trough in the intestinal wall to he 
occupied hy the ureter. A modification of the 
CofTcy technic is used. To prevent undue ten- 
sion on the ureter with consequent kinking and 
angulation, the anastomosis must not he too tight. 
The operation in reality is a plastic procedure. 
It is Iliggins’ opinion that postoperative dila- 
tation and hydronephrosis arc due to technical 
errors and can he avoided. 

Administration of J4 to fluidrachm (0.9 to 
l.S cc.) of camphorated tincture of opium U.S.P.. 
according to age, is continued for one day after 
operation. The rectal tube inserted at operation 
is kept in place seven to ten days and may he 
irrigated gently at intervals to maintain its 
patenc}’. 

In this series of 19 eases of e.xstroplw of the 
bladder in which the ureters were transplanted 
into the rectosigmoid before the patient was 1 
year of age, complications were negligible and 
the postoperative course was smoother than that 
for older children. In 1 case the wound disrupted 
on the sixth postoperative day. This complica- 
tion is now avoided hy using silver wire to close 
the abdomen. In 2 cases, after transplantation 
of one ureter into the rectosigmoid and cystec- 
tomy, nephroureterectomy was performed on the 
opposite side because of the presence of a large 
dilated ureter and infected hydronephrosis. The 
causative factor was obstruction at the uretero- 
cystic junction. 

Two of the infants died after operation. 

Lower,-^ in discussing late results after trans- 
plantation of the ureters into the rectosigmoid, 
states that for the immediate future patients can 
he promised definitely that the risk of operation is 
greatly reduced, because the occurrence of peri- 
tonitis, which was rather common in earlier 
operations, is now practically eliminated. Until 
a sufficiently large series of cases has been fol- 
lowed over a long enough time, it cannot be 
• stated what the social and economic status of the 
patient will be years later. Lower reports a 
series of cases which has been followed for more 
than twenty years. Out of 80 patients whose 
ureters were transplanted for conditions other 
than malignant lesions, 6 patients have survived 
for more than 20 years. 

As Lower is now operating for this condition 
while the patient is still an infant, there is a rel- 
atively better chance of following these patients 
for a longer period than those on whom oper- 

21. Lower, W. E. ; Late Results Following Trans- 
plantation of the Ureters into the Rectosigmoid, J. Urol. 
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ation was performed when they were adults. 
Since 1932, when Lower first transplanted the 
ureters of a child 5 months old, he has advised 
tlie operation on infants. 

He has included in this series of 80 cases only 
those in which operation was performed for 
exstrophy of the Idadder, vesicovaginal fistula 
and H tinner ulcer, in other words, those cases in 
wliich urinary incontinence could not be corrected 
in any other way. 

After trying out various technics. Lower has 
reduced the operation to the simplest possible 
form by using only absorbable ligatures and no 
mechanical aids whatsoever. There are certain 
points which should be emphasized. The first 
point, of course, is the careful preoperative prep- 
aration of the bowel. Adults receive a nonresi- 
due liquid diet. One ounce (31 Gm.) of mag- 
nesium sulfate in 8 fluidounces (240 cc.) of water 
is given every morning dail}' in doses of 1 fluid- 
ounce (30 cc.) ever}' fifteen minutes until the 8 
fluidounces has been taken. The patient receives 
a daily cleansing enema. The day before opera- 
tion no magnesium sulfate is given but cleansing 
enemas are ordered as frequently as necessary to 
clease the bowel completely of any fecal material. 
Ten minims (0.6 cc.) of tincture of opium is 
given three times on that day. The preoperative 
preparation should take between four and five 
days for complete emptying of the intestinal con- 
tents. In addition 1 Gm. of sulfasuxidine (suc- 
cinylsulfathiazole) every four hours, four doses 
daily, for four days is given preoperatively. By 
this means, a double purpose is accomplished: 
first, a mechanical cleansing of the bowel and, 
second, an attempt at sterilization of the bowel. 

If the patient is an infant, daily cleansing 
enemas are given hut no magnesium sulfate is 
used. The diet consists of whole milk or milk 
formula, and no vegetables or cereals are allowed. 
The preoperative preparation lasts for three or 
four days. On the day preceding operation, dex- 
trose water and water are substituted for 
the milk. Similarly, on the day before operation 
as many enemas are given as are necessary to 
obtain a clear return from the colon. On this 
day also from 1/4 to 1/2 fluidrachm (0.9 to 
1.8 cc.) of camphorated tincture of opium U.S.P. 
is given three times, the dose depending on 
the age of the infant. Sulfasuxidine is given 
in amounts which also depend on the age and 
the weight of the child 

Secondly, one must be especially careful to 
avoid angulation or constriction where the 
ureter is brought out from behind the peri- 
toneum and is first attached to the bowel. In 
cases in which the ureter is transplanted for 
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a shorter distance the patients seem to do 
better than in those cases in which the troiiglN 
is too long and too much ureter is transplanted. 

If the patient is an adult, unless there is a 
contraindication, Lower prefers to use spinal 
anesthesia, as it relaxes the abdominal muscles 
more completely than inhalation anesthesia, but 
if the patient is an infant he generally gives 
ether. In a number of cases both ureters have 
been transplanted at one procedure; this, he 
believes, . is without any particular risk, 
especially for adults, unless there is some con- 
dition which might prolong the operation. 

Of the series of 80 cases, data on 6 cases are 
presented in which the ureters were trans- 
planted into the rectosigmoid more than twenty 
years ago; 3 patients. are married, and none 
has been divorced. Their social and economic 

tus has been restored. 

\ 

, ' \^ens and Lord -- carried out a modification 

'■ ■■ / Coffey I technic of ureterointestinal 
jmosis in the dog by means of a vitallium 
inserted into the end of the ureter. They 

.V the following conclusions : 

uggestive evidence has been presented that the 
coretical obstruction to urinary outflow caused by 
edema of the anastomosis is not the sole basis for the 
postoperative rise in the blood urea nitrogen. Improve- 
ment in the late results of ureterointestinal anastomosis 
of the Coffey I method by means of a vitallium tube was 
not obtained. Vitallium tubes in constant contact with 
urine and the bacterial flora of the sigmoid usually 
became calcified in 3-4 weeks. 

Calculi. — Ainsworth-Davis reports data on 
20 cases of ureteral stone. He states that a 
large percentage of the smaller renal calculi, once 
they enter the ureter, will pass naturally with- 
out operative or instrumental intervention, 
though a number become impacted in either the 
upper or the lower portion of the canal. Those 
in the upper part should be removed by uretero- 
lithotomy if the}'^ give rise to back pressure symp- 
toms of renal pain or to signs of dilatation of 
the renal pelvis and calices, as shown by intra- 
venous pyelography. When the stone, however, 
is held up in the lower part of the ureter, instru- 
mentation should be given a trial before resort is 
made to operative measures. If the stone is 
actually in the intramural portion, it is usuall}’^ 
a simple matter to insure its passage into the 
bladder within twenty-four to forty-eight hours 
bv cutting the anterior ureteral wall overlying 
the calculus with a ureteral meatotome. 


22. Stevens, A. R.. and Lord, J. W., Jr.: The Ex- 
perimental Use of Vitallium Tubes in Ureterointes- 
tinal Anastomosis, J. Urol. 50:574-579 (Nov.) 1943. 
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The patient is placed in the lithotomy pc 
on a salt plate which is connected witl 
terminal of the diathermy machine. The 
toscope is passed, the obturator is withdraw 
the telescope, with a single catheterizing a 
ment and a meatotome. is inserted. Afte 
latter has been connected to the other ter 
of the diatherinj’^ machine, a surve)’- of the 
der is made and the tip of the meatotome 
is inserted into the obstructed ureter for a dis 
of 1.5 cm., great care being taken that 
aperture of the diathermy knife is facing up 
and inward, toward the cavity of the. bla 
The knife is next made to present, by pre 
the knob at the proximal end of the elect 
when a tentlike fold of anterior ureteral wal 
he seen to he elevated, and with a touch o 
foot switch the tip of the knife will emerge 
the bladder; With the current on, gentle tra 
of the cystoscope will cause complete divisii 
the wall of the ureter as far as its orifice, w) 
upon the knife is sheathed by pulling the 
of the meatotome, and the meatotome is i 
drawn. When using the corkscrew manei 
Ainsworth-Davis inserts the corkscrew pasi 
stone by rotary motion and exerts trac 
Traction can be continued for some time by m 
of a device of weights. 

This method has been used on 20 patients 
all cases the stone was impacted in the k 
part of the ureter. In most cases the stone 
passed within several hours to three w 
after manipulation. In 1 case it was neces 
to remo^"e the stone by operation. 

Wishard states that three courses are ( 
in the treatment of stones in the lower t 
of the ureter: 1. Spontaneous passage ui 
observation is prudent in- the face of prog 
if the stone is not too large, if the time requ 
is not too long and if the patient is not suffe 
from too severe ureteral obstruction with 
attendant stasis and infection. 2. Instrume 
passage is safe if coincidental ureteral drain 
and dilatation are maintained and if extraci 
is accomplished with flexible nonmetallic insi 
ments. Instrumental passage should be at 
doned in favor of surgical removal if progi 
ceases or if drainage becomes ineffectual : 
•there is danger of attendant sepsis. The use 
metallic extractors introduces hazards, wb 
Wishard discusses. 3. Surgical removal^ sho 
be used for stones which are disproportionat 
too large to pass or extract, or if it seems v 
to abandon method 1 or 2. Surgical removal 
safe and for the most part certain and fi 

24. Wishard, W. N., Jr. : Stone in the Lower Th 
of the Ureter with Report of an Instance of an Inc 
cerated Basket, J. Urol. 50:775-783 (Dec.) 19 
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from the complications of method 2. In ciglUcen 
years W’ishard has not Iiad any deaths among 
private jtatients snlVcring froih uretcrolithiasis. 
An instance is reported illustrating failure with 
the extraction method, fracture of the basket and 
clclivery of stone and basket from above. 

Balkus describes the use of a looped catheter 
in the treatment of ureteral calculi. 

The materials required arc a ureteral catheter, 
a strau'd of steel surgical suture wire (no. 33 or 
no. 35) approximately 6 inches (15 cm.) longer 
than twice the length of the catheter to he used 
and an ordinary pin. Since the catheter is em- 
ployed usually in the attempt to extract stones 
from the pelvic segment of the ureter, it may be 
shortened to any desired length by removing 
a segment from its proximal end. This is de- 
sirable since less wire and effort are required 
to modify the shortened catheter. The latter 
should be whistle tipped and either no. 4 or 
no. 5 F., a no. 4 F. catheter being preferable, 
since it is easier to introduce and less likely to 
inflict injury. 

With the exposed portion of the wire closely 
applied to the body of the modified catheter, the 
latter is passed into the ureter and to a point 
approximately 10 cm. be3'ond the level of the 
stone. Ureteral ineatotomy has not been neces- 
sar}' in any of the cases, since the loop insures 
adequate dilatation. A small amount of liquid 
petrolatum is injected, after which the loop is 
formed by traction on the free end of the wire. 
The looped catheter then is withdrawn slowly. 
.At the same time the ureteral orifice is kept under 
observation. As the stone held in the grasp of 
the loop enters the intramural segment of the 
ureter, bulging is noted, and at this time the 
beginning of the loop may be seen projecting 
through the ureteral orifice. The cystoscope may 
or may not be removed at this time. There is 
comparatively little danger of inflicting serious 
injury at this stage of the procedure, so that con- 
siderable. traction may be applied. It is important 
to maintain the loop at all times. The calculus 
may appear firmly caught within the loop, as 
usually happens when the cystoscope has been 
removed prior to the final pull, or it may fall into 
the bladder as the loop is withdrawn. In some in- 
: stances a second attempt is necessary, since the 
stone may slip out of the loop at a narrow 
' meatus. An indwelling ureteral catheter is used 
. for twenty-four to forty-eight hours after opera- 
,. tion. 

The success of the procedure depends primarily 
,, on introducing the modified catheter beyond 

25. Balkus, V. A. : A Looped Catheter in the Treat- 
, ment of Ureteral Calculi, J. Urol. 50:667-672 (Dec.) 
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the level of the stone. However, the loop pro- 
vides an e.xcellent means of dilating the ureter 
below the level of an impassable obstruction due 
to a stone and when it was so employed in 2 cases 
the stone subsequently came away spontaneously. 

This technic has been employed successfully 
in 13 consecutive cases. In 3 of these a second 
attempt was necessary, since the calculus slipped 
out of the loop at the level of the ureteral orifice. 
The calculi in all of these cases occupied the 
pelvic segment of the ureter, the highest one 
ha^’ing been arrested 9 cm. above the ureteral 
meatus. 

Obsiniciiou . — Deming states that uretero- 
pelvic obstruction due to e.xtrinsic and intrinsic 
lesions of the ureter is a clinical entity and can 
be discussed as such by deleting all unknown and 
doubtful factors. 

Causes of intrinsic obstruction at the uretero- 
pelvic junction are thickening of the muscula- 
ture, development of hj^perplastic fibrous tissue 
and fibrous contracture which produces a small 
stoma. Causes of e.xtrinsic obstruction are 
strands of fibrous tissue running across the ureter 
at the junction and aberrant vessels. Deming 
has selected for study only those cases in which 
the sole cause for obstruction was one of these 
and has deleted all those cases in which the 
obstruction may have been influenced by any 
other factor. 

Deming’s group numbers 82 cases, in each of 
which operation was performed. Thirty-five 
patients were male, and 47 were female. Thirty- 
seven had involvement of the right kidney and 
29 of the left kidney. Sixteen had bilateral 
lesions. The greatest incidence of bilateral in- 
volvement is found in the second decade of life, 
but the largest percentage of infections is evident 
in the later decades. Thirty-five of the kidneys 
were infected. During the first two decades of 
life male patients were twice as frequent as 
female patients. After the twentieth year, female 
patients predominated. During the first two de- 
cades of life, the left kidnej' was more frequently 
involved than the right kidney. This is in accord 
with the general opinion tliat congenital abnor- 
malities of the urinary tract are more common 
on the left than on "the right side. 

During the first two decades of life, the ex- 
trinsic and intrinsic lesions were distributed 
about equallJ^ In the third decade, in 9 cases 
there was definite thickening of the junction and 
in 1 there was contraction. Aberrant vessels 

26. Deming, C. L. : Ureteropelvic Obstruction Due 
to Extrinsic and Intrinsic Lesions of the Ureter as a 
Clinical Entity and Its Treatment, J. Urol. 50:420-431 
(Oct.) 1943. 
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were common, and it was not at all clear in some 
cases in which there were both bands of fibrous 
tissue and vessels whether the vessels or the ad- 
hesive hands of fibrous tissue were the primary 
factor. In the fourth and fifth decades of life 
distribution of e.xtrinsic and intrinsic lesions was 
about equal. In the seventh decade there were 
only 2 cases, in both of which the lesion was 
intrinsic. The total number of intrinsic lesions 
was 37, while the total number of e.xtrinsic 
lesions Avas 50, 24 of which were due to bands 
of fibrous tissue and 26 to vessels. There is no 
doubt that there is a congenital factor which plays 
a large part in the early decades of life. Aberrant 
vessels are, of course, congenital. 

The object of plastic procedures should be 
maintained : ( 1 ) to produce a physiologic empty- 
ing of the renal pelvis by one plastic operation 
or a combination of plastic operations and (2) 
to presence the renal function by maneuvering 
the kidney into a position favorable for preserva- 
' tion of the physiologic function of the pelvis 
and by conserving all aberrant vessels. The 
surgical procedures can be classified roughly as 
(1) nephrectomy, (2) plastic procedures on the 
renal pelvis, (3) plastic procedures on the 
ureter, (4) combined plastic procedures on the 
pelvis and the ureter and (5) nephropexy. Some 
patients were treated with a combination of these 
operations. 

Nephrectomy was done only when it seemed 
essential, as in cases in which the cortical sub- 
stance of the kidne}'’ had been destroyed com- 
pletely. In this series nephrectomy was done in 
40 cases (about 48 per cent). In every case the 
kidney belonged to the completely nonfunctioning 
group. Nephrectomy was common in the first 
decade and in the later decades of life; it was 
least common in the adolescent period. Nephrec- 
tomy was done in only 3 of the 16 cases 
in which the lesions were bilateral. The re- 
mainder of the 40 cases in which nephrectomy 
was done were those in Avhich there had been a 
relatively long duration of symptoms, which 
caused complete destruction of the cortical por- 
tion of the kidney. 

Twenty-seven patients were treated by various 
plastic procedures on the p)elvis and on the 
ureters, 10 by ureteropyeloplast)’-, 7 by reim- 
plantation of the ureter, 3 by the Rammstedt 
operation and 2 by Y-pIasty. Resection of the 
redundant pelvis, which was done in 13 cases, 
was distributed more or less throughout the 
decades of life but was used only once on a 
patient in the first decade of life. 

In 15 of the 42 kidneys conser\’ed, the uretero- 
pelvic obstruction Avas corrected by lysis of the 


kidney and the upper part of the ureter - 
nephropexy. Nephropc.xy Avas most comir 
used for patients in the second decade of 
In many cases nephropexy Avas done in 
junction Avith plastic procedures. 

In the 15 cases in Avhich treatment AA-as by 
and nephropexy alone, all the patients ^ 
relicA’-ed successfully of their symptoms and i 
function AA'as prcserA'cd. Ten of the 27 pati 
on Avliom the various plastic measures Avere i 
had supplementary nephropexy. In 2 of 
cases of plastic procedure the result musl 
considered unsuccessful because subsequent 
phrectomy AA'as required. Both of the pati 
liad ureteropyeloplasty of the Finnej' type. 

Tavo of the patients treated by the Ramms 
operation leaked urine for one and tAA'O ( 
respectively, but the urine did not become 
fected, and the patients Avere entirely relie 
of their sj'mptoms. The postoperatiA'e retrogi 
cystoscopic studies in these cases shoAV that 
pelves empty and that the pltysiologic func 
of the kidneys is maintained. Patients avIio 
reimplantation of the ureter into the depene 
portion of the pehds did AA’ell. For sul 
material no. 00000 chromic catgut Avas usee 
individual sutures, reenforced Avith a layer 
fascia. Urinary antiseptics Avere used in all ca 
both therapeutically and prophylactically. Si 
the adA'ent of sulfonamide compounds, drain 
has not been used in the plastic procedures exc 
in those cases in Avhich infection existed at 
time of operation. 

The results of Deming’s experience v 
patients suffering from obstruction of the urete 
peh'ic junction are as folloAvs;- There haA'e 
been any operative deaths. Nearly all types 
plastic procedures have been tried, and th 
have been only 2 cases in Avhich plastic p 
cedures Avere unsuccessful. All other patie 
Avere entirely relieved of their symptoms, s 
the kidneys functioned Avell. Nephrectomy a 
done in 3 cases of bilateral ureteropel 
obstruction in AA'hich hydronephrosis Avas co 
plete, Avithout any function in the kidney Avlr 
Avas removed. In a relatively large number 
cases nephrectomy Avas done Avhen there v 
unilateral nbnfunctioning hydronephrosis, avIh 
indicated in most cases long periods of obstrt 
tion. 

Kidneys Avhich are infected require drama 
when plastic operations are done. For the 
feAV years the gallbladder T tube has gNen s. 
factory results. A no. 12 to no. 14 ' ^ ^3 

inserted into the normal ureter through a 
longitudinal incision about 4 cm. beloAV 
of plastic repair, Avith the loAver arm 
doAvnward 1 cm. and the longer arm exten 
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\i])\vard well into the pelvis of the kidney. Two 
or three c.xtra holes are cut into this arm to 
provide adequate drainat^e. By this method the 
surgeon can avoid a nephrostomy incision. The 
method also otTers an opportunity to irrigate the 
jielvis and. by closing the tube, to induce normal 
flow of urine down the ureter. This tube is left in 
]dace ten to fourteen days and then can be 
removed readily. By the end of this time a 
sufiicient walled-ofl fistulous tract is produced 
so that one would not anticipate any difficulty 
of healing of these wounds. No untoward acci- 
dents have happened, nor have there been ani’ 
draining ureteral fistulas. Some ureters leak 
a little urine for a day or so, but the majority 
do not drain any urine. 

From experience with these cases of e.xtrinsic 
and intrinsic ureteropelvic obstruction, Deming 
concludes : Fundamental surgical principles for 
plastic procedures in general can be applied in 
the correction of obstruction of the ureteropelvic 
junction. No one plastic procedure is adequate 
for the correction of all types of ureteropelvic 
obstruction. Lysis with nephropexy is adequate 
in many cases. The Rammstedt technic should 
be applied more frequently than it is and should 
be accompanied by fixation of the kidne}'. Con- 
sensation of the aberrant blood vessels is essen- 
tial. All infected kidneys must have drainage 
after plastic procedures. Infection of the kidne}' 
clears more rapidly after ureteral reimplantation 
than after ureteropyeloplasty. Chemotherapy is 
a great adjunct to plastic surgery of the renal 
' . pelvis. However, the surgeon should not sacrifice 
good technic because of the use of the sulfon- 
amide compounds. Since diagnosis of uretero- 

■ pelvic obstruction is possible when the patient is 
an infant or a child and the various plastic 
procedures can be used successfully, the number 

■ of cases in which nephrectomy is performed 
should be reduced. Uninfected hydronephrotic 

y kidneys that have impaired function due to 
ureteropelvic obstruction should not be harmed 
at the time of plastic procedures by infection 
. produced with the use of drainage tubes and 
splints. 

..I Urctei'occle. — Emmett and Logan report data 

j;,' on a case of ureterocele with prolapse through 
the urethra. The patient was a girl aged 2 years 
who since infancy had had urinary frequency, 
;■/ incontinence and dysuria. The urine contained 
pus, and the excretory urogram revealed some 
dilatation of the right ureter and kidney and a 

'i' 27. Emmett, J. L., and Logan, G. B. : Ureterocele 

(,<' with Prolapse Through the Urethra, J. Urol. 51:19-23 
U (Jan.) 1944. 
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large filling defect in the bladder. At cystoscopy 
a large mass was encountered lying in the base 
of tlie bladder. The mass could be moved from 
side to side and was attached to the right side 
of the base of the bladder. Several cuts were 
made in this tumor mass with the Bugbee elec- 
trode, but there was no distinct collapse of the 
mass, sucli as is usually seen in the ordinary 
case of ureterocele. By means of the no. 18 F. 
Thompson infant resectoscope the mass was 
removed completely. Afterward the child voided 
normally, and all her urinary symptoms dis- 
appeared. 

In a review of the literature, it was found that 
data on more than 37 similar cases had been 
reported. In 37 cases reported the patients 
were female. Twelve were children who ranged 
in age from 13 days to 14 years. Only S of the 
12 cliildren survived operation. The first patient 
reported in the literature who had a prolapsed 
ureterocele and who surv'ived an operation was 
a girl 14 years of age. Two of the older patients, 
who were between 20 and 30 years of age, had 
had prolapses of their ureteroceles when they 
were younger, 1 when she was only 8 years of 
age. 

The cause and the pathogenesis of ureterocele 
have been discussed widely. The consensus 
seems to favor a congenital origin. As a result 
of congenital stenosis of the ureter, which also 
may be due sometimes to an inflammatory con- 
dition, and probable congenital weakness of the 
wall of the lower part of the ureter, dilation of 
this part of the ureter takes place and then 
ballooning out into the bladder occurs. Prolapse 
occurs when the lesion becomes large. The size 
and the appearance of the prolapsed ureterocele 
Iiave been compared to those of a ripe fig or a 
tomato. Ureteroceles are lined on their vesical 
aspect by vesical mucosa and internally by 
ureteral mucosa, between which are fibrous tis- 
sue and some smooth muscle fibers. 

Prolapse of the ureterocele through the 
urethra is accompanied by pain, dysuria and 
bleeding. Anuria occurs if the tumor blocks the 
urethral opening completely. Frequently the 
diagnosis can be made on seeing the lesion, pro- 
viding that the physician is aware of the pos- 
sibility of occurrence of the condition. The 
diagnosis can be confirmed by excretory 
urography and cystoscopic examination. 

In most of the cases reported in recent years 
in which an accurate preoperative diagnosis has 
been made, open surgical methods of treatment 
have been employed. The most common pro- 
cedure is to open the bladder suprapubically and 
excise the protruding ureterocele. Most uretero- 
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celes can now be cared for transurethrally. In 
the average case simple excision of the ureterocele 
with the cutting -diathenu}^ current will prove 
sufficient, as the collapsed sac left behind will 
atrophy or slough away. In the occasional case, 
however, as in the one reported hy Emmett and 


Logan, the walls of the sac may become so 
thickened from inflammation, trauma and edema 
that it is of sufficient bulk to act as a foreign 
body of more or less solid consistency. In such 
a case complete removal of the sac with the 
rescctoscope will be necessary. 
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TREATAIENT OF RHINORRHEA AND OTORRHEA 

WALTER E. DANDY, M.D. 

BALTIMORE 


In rhinorrhea and otorrhea the cerebrospinal 
fluid is discharged from the nose and the ear 
respective!}’. Both conditions are due to a fis- 
tula connecting the cerebrospinal spaces — either 
the subarachnoid spaces or the ventricular sys- 
tem — with the exterior. Pneumocephalus (air in 
the cranial chamber) is frequently but not neces- 
sarily in association. If the fistula is large 
enough, air enters the cranial chamber as the 
fluid passes out. When there is a ball valve 
arrangement in the fistulous tract, coughing and 
sneezing may force large quantities of air into 
the cranial chamber, and if the frontal lobes are 
pierced a steadily enlarging air-filled cavity in a 
frontal lobe gradually erodes its way into a 
lateral ventricle, and the entire ventricular sys- 
tem together with the subarachnoid spaces is 
then filled with air; this is the terminal stage. 
The surgical attack on rhinorrhea and otorrhea, 
however, is precisely the same, for both are due 
to the same underlying cause, a fistula; closure 
of this cures both. 

The two great causes of rhinorrhea and otor- 
rhea are (1) fractures of the skull and (2) open- 
ings created by operative procedures. Less fre- 
quent causes are (3) erosions by tumors or in- 
fections and (4) congenital abnormalities. 
Fortunately many fistulas heal spontaneously. 
Spontaneous healing occurs particularly in otor- 
rhea following fractures of the petrous portion of 
the temporal bone and is due to the relatively long 
course of the channel through the petrous bone 
and tbe relatively greater thickness of the soft 
tissues. Post-traumatic otorrhea will usually stop 
in less than two weeks, and frequently in a day or 
two. There is therefore no indication for operative 
intervention for otorrhea of such short duration ; 
this is fortunate, because it would be difficult to 
determine the site of the fistula, i. e. whether it 
was in the middle or the posterior cranial fossa. 
,4fPost-traumatic or postoperative fistulas into the 
frontal or ethmoid sinuses or fistulas created by 
operations on the mastoid are frequently slow to 
heal and may never heal, or they may close and 
periodically reopen. The explanation is that 


the drainage tract is usually larger and the soft 
tissues relatively thin, being only mucosal lining. 
Usually the fistula persists too long to await na- 
ture’s efforts at closure by granulation tissue. 

A cerebrospinal fistula is always a potential 
source of meningitis or cerebral abscess, and if 
tbe draining fluid persists long enough several 
attacks of meningitis may occur, and eventually 
one will be fatal. Many years may indeed elapse 
before death, or it may come quickly — depend- 
ing on the chance of infection within the para- 
nasal or mastoid sinuses. Sulfonamide drugs 
and penicillin are helpful and may prolong life, 
but the danger of a fatal termination is always 
present nevertheless. The high percentage of 
recoveries from meningitis in the presence of 
cerebrospinal fistulas is due to the continuous 
drainage afforded by the opening. 

It is my strong feeling that a fistula (except 
those following injury to the petrous bone) 
should never be left open longer than two weeks 
unless the fluid is unmistakably diminishing. 
Closure is now a comparatively simple, danger- 
free procedure and leaves nothing to chance. 
The only exception to this statement is closure 
in the presence of a known, well developed intra- 
cranial infection. In 1 of my cases (case 2 } 
organisms were isolated from the fluid but there 
was no purulent meningitis. In case 8 a cerebral 
abscess became full blown three weeks after the 
fistula was closed, but it was certainly there be- 
fore the operation; at least nothing was lost in 
the attempt, and had it been closed earlier the 
abscess would never have developed. 

Plum ^ (1931) reported a fistula of eighteen 
years’ duration; Fribourg-Blanc, Lassalle and 
Germain- (1934), one of seventeen years’ dur- 
ation, with intermittent closure for short periods. 
Wurster * (1937) reported one of six and a half 

1. Plum, F. A.: Cerebrospinal Rhinorrhea, Arch. 
Otolaryng. 13:84 (Jan.) 1931. 

2. Fribourg-Blanc, Lassalle and Germain: Deux 
observations de pneumatocele intracranienne. Rev. 
neurol. 2:51, 1934. 

(Footnotes continued on next /’offc) 
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years’ duration ; it finally healed spontaneously 
and had veinaincd closed three years at the time 
of his report. Thomson reported on this con- 
dition ^ (1899) in a patient, which had persisted 
several years. A number of spontaneous cures 
are recorded in the literature, hut there are manv 
more fatalities. 

LOCALIZATION OF THE BONY AND DURAL 
OPENINGS 

When rhinorrhea follows operative procedures, 
the site of the fistula is along the path of the 
operative attack and is therefore usually not dif- 
ficult to find. If the fistula follows a depressed 
fracture of the skull the depression may indicate 
its position. But if there is no depression 
roentgenograms of the frontal region (frontal, 
ethmoid and sphenoid sinuses) are all important. 
Even then its location may be in doubt. Drain- 
age of fluid from one nostril predominantly is 
fair evidence that the fistula is on the correspond- 
ing side of the anterior fossa, but that is by no 
leans dependable proof. Cairns® (1937) found 
•• c opening on the contralateral side; it was 
vplained a blood clot which filled the other 
nostril. Then, too, one of the frontal sinuses 
ma}^ be closed for other reasons. There are 
times when only an exploratory operation will 
determine the site of the opening. Moreover, 
there may be bilateral fistulas (Cairns,® Adson,® 
Eden,’’ Campbell, Howard and Weary®). 

To differentiate between a fistula of the fron- 
tal and one of the ethmoid sinus may at times be 
difficult. It is my impression that the differential 
diagnosis can often be made by observing the 
cerebrospinal outflow, i. e., if when the head is 
tilted forward there is a sudden increase in the 
volume of fluid, it is apparent that the fluid has 
been contained in a reservoir and is pouring over 
the edge and that the fistula is located in a frontal - 
sinus. And if the flow of fluid is not altered 


3. Wurster, H. C. : Cerebrospinal Rhinorrhea : 
Report of an Unusual Case, J. Indiana M. A. 30:199, 
1937. 

4. Thomson, St. C. ; The Cerebrospinal Fluid : Its 
Spontaneous Escape from the Nose, London, Cassell & 
Co., 1899. 

5. Cairns, H. : Injuries of the Frontal and Ethmoidal 
Sinuses with Special Reference to Cerebrospinal Rhinor- 
rhoea and Aeroceles, J. Laryng. & Otol. 52:589, 1937. 

6. Adson, A. W.: Cerebrospinal Rhinorrhea, Ann. 
Surg. 114:697, 1941. 

7 Fden K. C.; Traumatic Cerebrospinal Rhinor- 
rhoea, Brit. J. Surg. 29:299, 1942. 

8. Campbell, E.; Howard, W. P., and Weary, W. 
B. : Gunshot Wounds of the Brain, Arch. Surg. 44: 
789 (May) 1942. 


by tilting tlic head, an opening in tlie ethmc 
or in the sjihenoid cells is indicated. 

In 1 case (case 10) I was not able to find 1 
opening in tlie bone tlirough which fluid pour 
into the middle ear and thence down tl 
eustachian tube and the jiharynx and when ti 
patient wa.s lying down from the nose. T] 
ojiening into the middle ear was found, but i 
closure was unsuccessful. 

If there is any difference of opinion concen 
ing the advisabilit}" of operation for cerebn 
spinal fistulas, it can be only in those few cas( 
in wliich the site or side of the fistula cannot I 
determined beforehand, but even in such unusu; 
cases bilateral exposure is preferable to the a 
most certain fatalit}’^ that lies ahead. 


METHODS OF SURGICAL CLOSURE OF THE FISTUL 

The first successful treatment of rhinorrhe 
was reported by me in 1926.® Autogenous graft 
of fascia lata were sutured over the dural open 
ing behind a depressed fracture of the orbit am 
the frontal sinus. Before this Grant (1923 
had attempted to close an opening through ; 
cranial exposure but was not successful, anc 
Teachenor (1923) debated whether to uncove; 
a frontal fistula in order to close the dura. Cush' 
ing^® (1927) reported successful treatment in c 
cases in which rhinorrhea followed removal oi 
orbitoethmoid osteomas ; in each a piece of fascia 
lata was laid over the dural defect. Prior to 
these cures, 2 patients with similar conditions 
had died of infection; it was these deaths that 
prompted the closure with fascia. Rand 
(1930), McKinney (1932), Cairns® (1937), 
Gissane and Rank ^® (1940), Eden ' (1942) and 
Campbell, Howard and Weary® (1942) have 
since reported cures by the use of fascial trans- 
plants. The fascia may be taken from the thigh 


9. Dandy, W. E. : Pneumocephalus, Arch. Surg. 
12:949 (May) 1926; Pneumocephalus, in Lewis, D.: 
System of Surgery, Hagerstown, Md., W. F. Prior 
Company, Inc., 1943, vol. 14, pp. 311-319. 

10. Grant, F. C. : Intracranial Aerocele Following a 
Fracture of the Skull, Surg., Gynec. & Obst. 36:251, 
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11. Teachenor, F. R. : Pneumoventricle of the Cere- 
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561, 1923. . , , 

12. Cushing, H. : Experiences with Orbito-EthmoiOai 
Osteomata Having Intracranial Complications, Surg- 
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or from the covering of the temporal muscle. 
Tlie fascia may I)e sutured in place or when this 
is not practical laid over the defect. 

To cure rhinorrhea or otorrhea, it is not neces- 
sary that both the opening in the bone and that in 
the dura he closed. The closure of either will 
cure the condition. On the whole, closure of the 
dura is preferable. In 2 of the cases in this series 
(cases 4 and 5) the bone was waxed (1934 and 
1937). This method of closing the defect in the 
hone was reported by Graham^® (1937) and 
later by Adson ® (1941). 

Packing the wound with iodoform gauze was 
advocated b}' Peet ( 1928) and has been used 
by Gurdjian and Webster’® (1944). How- 
ever, packing of the wound is now rarelj' done, 
most wounds being closed without drainage. 

TREATMENT OF FISTULAS FOLLOWING CRANIAL 
OPERATIONS 

As previousl}' noted, when rhinorrhea de- 
velops after a cranial operative procedure the 
site of the fistula is evident or nearly so. In 
frontal .craniotoni}' an unusually large frontal 
sinus may be opened. This is such a potential 
risk that surgeons should always know from 
roentgenograms the size of the frontal sinus, and 
when a low frontal approach is required entry 
into the sinus can be avoided by correspondingly 
shifting the bony incision. There are times when 
entry cannot be avoided, as for example in at- 
tacking tumors that invade the frontal sinus. 
When a frontal sinus is opened a flap of dura can 
be reflected over the opening and tightly sutured 
to the overlying galea. If the opening is dis- 
closed by rhinorrhea after the operation is com- 
pleted the wound should be reopened immedi- 
ately and this procedure carried out (case 3). 
During cerebellar operations for trigeminal 
neuralgia, Meniere’s disease, tumor of the 
acoustic nerve and other conditions a mastoid cell 
is occasionally opened; the dura should be im- 
mediately sutured over it to prevent immediate 
or subsequent infection. 

In another case (case 4) rhinorrhea followed 
a frontal craniotomy in which the frontal sinus 
was not opened but in which the dura had been 

16. Graham, T. O. ; Cerebrospinal Rhinorrhoea, J. 
Laryng. & Otol. 52:344, 1937. 

17. Peet, M. M. : Symptoms, Diagnosis and .Treat- 
ment of Acute Cranial and Intracranial Injuries, New 
York State J. Med. 28:555, 1928. 

18. Gurdjian, E. S., and Webster, J. E. : Surgical 
Management of Compound Depressed Fracture of 
Frontal Sinus, Cerebrospinal Rhinorrhea and Pneumo- 
cephalus, Arch. Otolaryng. 39:287 (April) 1944. 


accidentally stripped from the floor of the anterior 
fossa. Reexploration revealed an opening as 
large as a slate pencil into an ethmoid cell, and 
in the opening was an old elevated fracture (of 
many years' duration). This was plugged with 
bone wax (1934) ; there was no corresponding 
dural opening. The fluid had escaped through 
the dural suture line, thereby gaining access to 
the subdural space, where it entered the defect in 
the bone. 

In another case (case 5) an opening in the 
ethmoid cell was made when the orbital roof 
was rongeured away in preparation rior the re- 
moval of an orbital tumor. This opening was 
waxed later in the day and the dura reflected 
over it and sutured in place. As a precaution 
against the possibility of such an accident in 
operations on orbital tumors, the dura covering 
the orbital roof is now alwa 3 ^s reflected mesially ; 
it can then be used to cover any opening in the 
ethmoid cells. 

Nasal operations in which the cribriform plate 
is punctured and operations in which hypo- 
physial tumors are attacked by the nasal route 
are other sources of rhinorrhea. Neither of 
these was encountered in this series. 

OTORRHEA FOLLOWING OPERATIONS 
ON THE MASTOID 

There are 4 cases in this series in which otor- 
rhea followed operation on the mastoid; in each 
case it was due to the operator’s chiseling through 
the mastoid bone and the dura. In 3 of the cases 
the bony defect was in the roof of the petrous 
bone about 2 cm. inside the lateral wall of the 
skull; this is probably the most common site. 
According to the law of probability, therefore, 
this is the logical place to look for the fistula. 
The corresponding dural defect can be sutured 
and if necessary reenforced by a piece of fascia 
lata or more conveniently by a layer of the sheath 
of the temporal muscle. The latter serves just 
as well as fascia lata for this purpose and is 
immediately available in the operative area. If 
the dural defect is near the surface the fascia 
is sutured in place ; if it is too deep it can be laid 
over the suture line and treated with 3.5 per 
cent solution of iodine to promote adhesions. 

It was possible to suture in all of these cases. 
In a fourth case the dural opening was just 
back of the mastoid bone. This opening was 
sutured and covered by fascia, which was merely 
laid over the suture line and treated witli 
iodine solution ; the dura was too thin to support 
additional sutures. It is evident that an attemjjt 
to find the fistula by reexploring the original 
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wound of the mastoid would be unproductive, 
because nothing could be done to the dural open- 
ing unless a large area of bone were reinoveil. 
The incision, therefore, is made anterior to 
the old incision, so that the roof of the petrous 
bone can be exposed and the overlying dural 
defect reached with adequate room for closure; 
the attack is entirely extradural. 

In case 10 a postoperative fistula was found 
in an unusual site. After the removal of a tumor 
of the acoustic nerve (by me) that had deeply 
eroded the petrous bone, it was discovered that a 
fistula opened into the middle car and that the 
fluid was discharged into tlie pharynx. The tumor 
had eroded the posterior wall of the middle car. 
Since rhinorrhea was an immediate postoperative 
sequel, the fluid had to come from this site. Tlic 
ear drum bulged almost to the point of rupture, 
and after two unsuccessful attempts to find the 
fistula it was disclosed by injecting mcthylthio- 
nine chloride (methylene blue) (Dr. John Bay- 
lor’s idea) through the drum with a tiny needle; 
le walls of the fistula were then colored h}’- the 

. But an attempt to close it with sutures and 
, ' ascial transplant was unsuccessful. It would 

t have been possible to suture a dural graft 
ver the large defect intracranially, hut an attempt 
was made to wax the bed from which the tumor 
had been extirpated. Perhaps a more careful 
plastic operation with fascia would now bring 
results. This is the only case in the series in 
which there was failure to close a fistula. The 
patient subsequent!}'’ died of meningitis ; the 
rhinorrhea persisted one year after removal of 
the tumor. 

RHINORRHEA AND PNEUMOCEPHALUS FOLLOW- 
ING DEPRESSED FRACTURES OF THE 
FRONTAL SINUS 

A depressed fracture of the frontal sinus is fre- 
quently visible or palpable. In 2 of the cases in 
this series (cases 1 and 2) it was necessary only 
to elevate the depressed fragment and remove it 
temporarily to close the opening in the dura with 
a fascial transplant. If there is not an adequate 
exposed area of dura, an additional amount of 
the inner table of the frontal sinus must be 
rongeured away until the desired exposure is 
obtained. The elevated or removed fragment of 
bone can then be replaced in its proper position 
and will usually hold without Aviring. Without 
the existence of a depressed fracture a lateral 
cranial exposure would be preferable to remov- 
ing the Avails of the frontal sinus. 

In these cases (1 and 2) both patients had 
pneumocephalus, with a large frontal defect and 


ventricular filling. Both Avcrc unconscious at 
the time of admi.s.sion to the hospital and botli 
recovered. There Avcrc no other cases of pneu- 
moccphalus in the scries. 

RHINORRHEA FOLI.OWING NONDEPRESSED FRAC- 
TURES OF THE FRONTAL AND 
ETH.MOID SINUSES 

Fractures of the frontal sinus need not of 
course be dcjircsscd. A linear fracture will tear 
the underlying dura and cause rliinorrhca. With 
such a lesion roentgenograms arc essential to 
determine Avhether the tear is on the right, the 
left or at times both sides and to differentiate 
betAveen a crack in the frontal and the ethmoid 
.sinus. To locate the fracture and to disclose intra- 
cranial air are important functions of roentgen- 
ography in this field. 

For revealing a fistula resulting from a non- 
dejiressed fracture an intracranial exposure is 
almost essential and proA’ides a much better cos- 
metic result. To rongeur aAvay both AA'alls of a 
frontal sinus in order to expose and close a fistula 
beneath, as adA’oeated by Teacbenor (1923 and 
1927), Avould produce an unsightly deforniitAL A 
cranioplasty leaves no deformity, and the incision 
is entirely under the hair line. My choice of 
operative attack is a small bone flap, such as is 
used for hypophysial tumors, Avith a concealed 
incision. Whether or not the dura is opened de- 
pends on the amount of room necessary to close 
and reenforce the opening Avith fascia. With care- 
ful closure of the dura tlie opening in the bone 
need not be closed, though covering it AAuth bone 
Avax adds safety if the opening is small. Cole- 
man (1937) has used this method of attack. It 
Avas fii’st tried by Grant (1923) in probably the 
first operative attempt to cure pneumocephalus. 
but the operation Avas unsuccessful because of 
uncontrollable bleeding. 

Adson ® (1941) reported 6 cases in Avhicli 
rhinorrhea Avas cured and adA^ocated a bilateral 
frontal approach with a coronal incision. Because 
of troublesome bleeding he routinely ligated the 
longitudinal sinus, at times both before and after. 
He reasoned that : (1) he could be sure of finding 
the fistula on either side (Avhen the side AA'as 
unknown) or on both sides (AAdien bilateral) ; 
(2) better elevation of the meninges Avas possible 
because of added room, and therefore (3) better 
im^agination of the edges of the dural fistula Avas 

19. Teachenor, F. R. : Intracranial Complications of 
Fracture of Skull Involving Frontal Sinus, J. A. M- A- 
88:987 (March 26) 1927; footnote 11. 

20. ' Coleman, C. C. ; Fracture of the Skull 
the Paranasal Sinuses and Mastoids, J. A. M. A- 
1613 (Noaa 13) 1937. 
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possible during suturation. Tins is an extensive 
procedure, and ligation of a longitudinal sinus 
is a serious addition to it. Moreover, such a 
wide bone flap broken at the anterior border 
of the skull must lend itself to opening both 
frontal sinuses — a complication that every effort 
should be made to avoid. Cairns “ (1937) made 
an enlarged unilateral exposure that was carried 
some distance across the midline, so as to include 
much of the other frontal lobe. I should much 
prefer two separate unilateral flaps (two opera- 
tions) if bilateral fistulas are present (as in 
case 11) or even if the side of the fistula is not 
known (this is only occasionally uncertain). It 
is usually possible to get adequate exposure by 
an extradural unilateral approach, and if it is not 
possible opening the dura and evacuating the 
cisterna chiasmatis will provide more room than 
is necessary. 

TREATMENT OF OPENINGS IN THE ETHMOID 
SINUSES 

Openings in the ethmoid cells are somewhat 
more difficult to expose and require the small 
anterior bone flap just described ; it may or 
may not be necessary to open the dura. If 
the dura is stripped from the anterior fossa, the 
opening in the bone may be waxed and a piece 
of temporal fascia laid over it. Treatment of the 
fascia with 3.5 per cent solution of iodine will 
promote adhesions. At this depth and with a 
thin, easily tearable dura, suturing is difficult or 
impossible. German-^ (1944) reported 5 cases 
in which a flap of dura was turned down from 
the falx cerebri and the crista galli and thrown 
across the dural defect. Gurdjian and Webster 
(1944) reported a case in which this procedure 
was used. For this procedure the dura must 
of course be widely opened, as in any cranio- 
plastic procedure. 

REPORT OF CASES 

Case 1. — Post-traumatic fistula zvith a ball valzre 
arrangement into the right frontal sinus. 

T. S., a white man aged 70, was seen on Feb. 20, 
1925. There had been an intermittent discharge of watery 
fluid from the nose since an automobile accident forty- 
five days before. He was semicomatose on admission 
to the hospital. His pulse rate was SO and his tem- 
perature was 99.8 F. The white cell count was 8,000. 
Operation for presumed subdural hematoma was done 
forty-five days after his injury; pneumocephalus was 
encountered; air spurted and the brain collapsed when 
the thin cortex was incised. An opening in the dura 
and the frontal sinus was disclosed when the frontal 
lobe was retracted. After the wound was closed the 
depressed fracture was elevated and the dural defect 

21. German, W. J. : Cerebrospinal Rhinorrhoea — 
Surgical Repair, J. Neurosurg. 1:60, 1944. 


repaired with a transplant of fascia lata, which was 
sutured. Entrance of air into the cranial chamber had 
been by a ball valve arrangement of the fistulous tract: 
the dural opening was not superimposed on the break 
in the bone. Air, therefore, could be blown into the 
brain by coughing and sneezing, but the increased intra- 
cranial pressure forced the dura against an intact bony 
surface and prevented escape of the air. Roentgeno- 
grams taken before the cranial operation showed large 
ventricles and a large frontal defect completely filled 
with air, but because of his condition I had not waited 
to inspect them. 

Subsequent Course. — Recovery was uneventful ; the 
pneumocephalus immediately cleared. 

This case was presented in an earlier publication and 
was the first in which a fistula causing rhinorrhea and 
pneumocephalus was cured by fascial repair of the open- 
ing (fig. 1). 



Fig. 1 (case 1). — Drawing showing a facial trans- 
plant sutured over the dural defect beneath a depressed 
fracture in the supraorbital region. It will be noted 
that the dural opening is not in line with the opening in 
the frontal sinus. This is a ball valve channel. The 
air is blown through the dural opening, and the intra- 
cranial pressure then forces the dura against the bone 
and prevents its exit. The air destroyed the right 
frontal lobe and then burst into the ventricular system, 
producing total pneumocephalus. 

Case 2. — Post-traumatic fistula into the left frontal 
sinus zvith pneumocephalus and ventricular filling (fig. 
2 A). 

W. F., a white man aged 20, was seen on Nov. 23, 
1928. The patient was comatose when admitted to the 
hospital. There was a constant drip of clear fluid from 
the nose. Two months previously he had been in an 
automobile accident, after which he was unconscious for 
two days and then irrational for several days. When he 
got out of bed rhinorrhea was observed from the left 
nostril and had since persisted. 

On admission to the hospital his temperature was 
105 F. ; the spinal fluid was xanthochromic and con- 
tained 20,700 cells; the white cell count was 17,000. 
Streptococci were grown from the spinal fluid, but the 
fluid was not purulent. When his head was tipped for- 
ward a half-cup of fluid rolled out. 
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Roentgenograms showed tiie lateral ventricles filled 
with air and a large air-filled defect of the left frontal 
lobe. A depressed fracture of the left frontal hone and a 
crack in the right frontal sinus were disclosed. There 
was complete paralysis of the left oculomotor nerve. 

Operation was performed on Nov. 24, 1928. The old 
depressed fracture of the left frontal bone was elevated. 
The incision was made along the supraorbital ridge. 
An opening 2 cm. long and 1 cm. wide was disclosed 
beneath it; air escaped. A piece of fascia lata was 
sutured over the opening and the fragment of bone 
replaced. 

Subscqiiott Course . — Recovery was uneventful and 
the rhinorrhea did not recur (fig. 2 li). Meningitis did 
not develop. The patient is now serving with the 
marines in the South Pacific. 

Case 3. — Posfo/’cratk'c defect in a frontal sinus. 

T. I., a white man aged 58, was seen on Jan. 26, 
1940. Immediately after removal of an enormous osteo- 
sarcoma of the skull, rhinorrhea appeared (fig. 3). At 


The fluid had now escaped through the dural suture 
lines into the extradural space and through this opening 
into the pharynx. 

Suliscqucnt Course . — There was no discharge of fluid 
after operation. Seven years later (April 19, 1941) the 
patient died of recurrence of the tumor; there was never 
recurrence of the rhinorrhea. 

Case 5. — Postoperative defect in the ethmoid cells 
folloiving removal of an orbital tumor by the trans- 
cranial route. 

R. H., a white woman aged 35, was seen on April 7, 
1937. Immediately after removal of an intracranial and 
intraorbital dural meningioma, rhinorrhea appeared 
(fig. 5). It was clear that an ethmoid cell had been 
opened. On the following day the wound was reopened, 
and the open cell was found and covered with bone wax. 
A flap of orbital fascia was placed over the waxed 
opening and treated with 3.5 per cent solution of iodine 
to promote adhesions. Recovery was uneventful. There 
was no subsccpicnt leak of cerebrospinal fluid. 



Fig. 2 (case 2). — A, drawings illustrating essentially the same condition as in case 1, i. e., advanced pneiinic 
cephalus with destruction of the frontal lobe and filling of the ventricular system. In this case the dural opening 
which was covered with fascia, as in case 1, was also of a ball valve type, since the two openings were no 
superimposed. B, patient two weeks after operation. He was unconscious on admission to the hospital. At th 
present time, sixteen years after the operation, he is fighting with the United States Marines in the South Pacific 


the time of operation the opening in the frontal sinus 
was not observed. On the following day the wound was 
reopened, and a pedicled flap of dura was reflected over 
the opening and snugly sutured to the galea. The rhi- 
norrhea immediately ceased; recovery was uneventful. 

Case 4. — Post-traumatic and postoperative opening 
into ethmoid cells. 

E. L., a white woman aged 26, was seen on Aug. 25, 
1934. A glioma was removed with a section of the left 
frontal lobe. During the operation an assistant jerked 
the dura, stripping it from the anterior fossa. Rhinor- 
rhea immediately followed the operation. 

On the following day the wound was reopened, and 
an old elevated fracture lying in an opening in the 
cribriform plate was disclosed (fig. 4). The upturned 
fragment of bone left an opening as large as a slate 
pencil into an ethmoid cell. It was covered with 
The dura was intact : therefore the patient had not had 
rhinorrhea at the time of the original cranial fracture. 


Case 6. — Postoperative defect in the left petrous hou 
and the dura. 

E. W., a white woman aged 27, U'as seen on July 3 
1934. A cerebrospinal fistula from the left ear had per 
sisted for four years after mastoidectomy. Meningit 
was said to have been present at the time of the open 
tion on the mastoid. 

At operation a circular opening (about 0.5 cm. 
diameter) was exposed in the roof of the petrous on 
and about 2 cm. inside the skull (fig, 6). 
defect in the overlying dura, and cerebrospinal 
was escaping. Fascia from the temporal muscle '' 
sutured over the dural defect. Then the bonj' e 
was covered with wax. 

Subsequent Course . — The patient recovered, vid' 
subsequent drainage of spinal fluid. 

C.ASE 7. — Postoperative defect in the petrous ’O 
and the dura. 
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Fig. 3 (case 3). — Operative procedure for removal 
of an osteosarcoma of the skull ; A large dural flap was 
turned down and the frontal sinus was opened and 
covered by a flap of dura, which was snugly sutured to 
the galea. 



Fig. 4 (case 4). — An old elevated fracture of the crib- 
riform plate, which had lain dormant for many years, 
was uncovered when the dura was stripped from it at 
operation for the removal of a tumor of the frontal 
lobe. The fluid leaked from the dural incision and 
passed through the old bony defect into the ethmoid 
cells ; the opening was waxed. 



Fig. 5 (case 5). — When the hypertrophied bone caused by an overlying dural meningioma of the orbital roof 
was being chiseled away, an ethmoid cell was opened, and rhinorrhea followed. The wound was reopened, and 
a flap of the orbital capsule was thrown over the fistula and treated with 3.5 per cent solution of iodine to 
stimulate adhesions. In operations of this type the dural lining of the orbital roof is now stripped mesially, so that 
it can be used if a cell should be opened. 
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M. R., a wliite woman aged 26, was seen on Aug. 27, 
1938. Otorrhea of five years’ duration followed imme- 
diately after an operation on the mastoid. There was 
recovery from one attack of meningitis during this 
period. 

At operation an opening (about 1 by 1 cm.) was 
located in the dura and in the roof of the petrous bone 
about 2 cm. from tlie lateral surface of the skull. The 
temporal lobe protruded tbrough the dural opening and 
filled the bony defect. This fungus was cut away, the 
dural defect was closed with silk and a piece of fascia 
from the temporal muscle was sutured over tlie closed 
dura. 

Subsequent Course . — The patient recovered, with no 
subsequent otorrhea. 

Case 8. — Postoperative defect in the petrous bone and 
the dura. 

F. S., a white boy aged 10 years, was seen on Aug. 21, 
1941. A periodic discharge of cerebrospinal fluid from 
the left ear was noticed after an operation on the mastoid 
four years before his admission to the hospital. The 
longest period in which the opening was closed was nine 
months ; the patient never had meningitis. 

An operation was performed on Aug. 21, 1941. Over 
the roof of the petrous bone, 1 cm. from the lateral 
surface of tlie skull, there was an opening as large as 
a lead pencil and a corresponding opening in the dura. 
Granulation tissue and a cerebral fungus filled the open- 
ings. The dural opening was closed with silk, treated 
with 3.S per cent solution of iodine and covered with 
fascia from the temporal muscle. The opening in the 
bone was not waxed. 

Subsequent Course . — No discharge of fluid was present 
at any time after operation. 

Case 9. — Postoperative defect in the temporal bone 
and the dura posterior to the right mastoid. 

S. M., a white girl aged 11 years, was seen on Jan. 7, 
1944. Since an operation on a mastoid six months pre- 
vious to her admission to the hospital, there had been 
intermittent discharge of cerebrospinal fluid from the 
right ear — about a quarter of a pint (118 cc.) daily. 
.A. protruding fungus filled the external auditory meatus. 
She had survived with complete recovery one attack of 
meningitis and at the time of hospitalization had a 
maximum temperature of 100 F. daily ; the pulse rate 
was from 120 to 140. 

At operation an opening in the temporal bone back 
of the petrous portion and a defect in the dura about 
1 cm. square were closed with sutures and not reenforced 
by fascia. The fungus was removed from the external 
ear. 

Subsequent Course . — The wound in the e.xterna! car 
became infected. Cerebrospinal fluid did not leak at any 
time after the operation, but tbe fever and tachycardia 
persisted and gradually increased. On the nineteenth day 
her temperature rose to lOS F. and her pulse rate 
increased to 170; hemiplegia and coma followed, with 
death twenty-six- days after operation. Multiple ab- 
scesses studded the right hemisphere ; Staph, aureus 
was isolated. Sulfadiazine had been given by mouth 
since her entry into the hospital. 

Case 10 . — Rhinorrhea (otorrhea?) through a post- 
operative defect in the mastoid foUoiving removal of a 
tumor of the acoustic nerve; a fistula into the middle ear. 

L. T., a white man aged 48, was seen on March 4, 
1937. After removal of a large tumor of the acoustic 


nerve (April 27, 1937) from which there was extensive 
destruction of the petrous bone, rhinorrhea appeared 
and persisted (fig. 7 A and B). I was puzzled that 
rhinorrhea and not otorrhea developed and assumed 
that the fluid had in some way entered the eustachian 
tube mesial to the ear drum and then entered the 
pharynx. 

After two attacks of meningitis — (1) pneumococcus 
type XXIX (Dec. 20, 1937) and (2) Staph, aureus 
(March 2, 1938) — both of which cleared promptly and 
miraculously • with sulfanilamide, which was just then 
beginning to be used, the cerebellar wound was opened 
and the hollow in the petrous bone painstakingly waxed 
(March 4, 1938), but without any effect on the drainage 
of cerebrospinal fluid. 

Dr. Baylor then found the drum bulging with fluid 
and injected methylthionine chloride (methylene blue) 
into it. A blue-stained fistula was located in tlie pos- 
terior wall of tbe middle ear. This cartilaginous open- 
ing was sutured and the adjacent mastoid waxed. The 
wound broke down with infection, and the sutures were 
extruded. 

The rhinorrhea persisted. Several weeks later, on 
April 6, 1938, he had another attack of meningitis 
(Staph, aureus) and died. 

Case 11 . — Spontaneous rhinorrhea. 

G. S., a white man aged 39, was seen on Sept. IS, 
1943. The patient was referred by Dr. E. H. MacKinlay, 
of McConnellsburgh, Pa. 

His complaint was “water flowing from the nose.” 
He had had severe bilateral sinusitis ten years before 
I saw him; he reported drainage of pus for one year 
and headaches during the entire time. He has had no 
trouble with sinuses since then. He had had two un- 
conscious spells : The first; a year before admission to 
the hospital, lasted two to three hours; the second, one 
week before, lasted thirty-si.x hours. The present ill- 
ness began four months preceding hospitalization, when 
clear, colorless fluid began to drain from the right side 
of the nose. There had been no antecedent injury or 
infection. This drainage had been almost constant for 
four months. When he was standing or sitting the fluid 
went down the back of his throat. When he bent for- 
ward it poured out of the right nostril in a steady 
stream. Physical and neurologic examinations gave 
normal results except for the draining fluid. When he 
was bending forward about 2 cc, of clear colorless fluid 
was collected in two minutes. This came exclusively 
from the right nostril ; however, if he turned to the 
left, the fluid came from the left nostril. For several 
years he has had occasional generalized convulsions. 
The blood pressure was 130 systolic and 80 diastolic; 
a Wassermann test of the blood gave negative results. 
Roentgenograms of the slcull were normal, and a re- 
examination after the lesion was disclosed at operation 
did not reveal the small openings in the bone. 

A diagnosis of spontaneous rhinorrhea through a 
frontal sinus of undetermined origin, probably from the 
right sinus, was made. An exploratory operation on 
the small right frontal lobe was performed on Sept. 20 
1943. A slender strand of tissue slightly larger than 
the lead in a pencil and 1 cm. long was passed from the 
tip of the frontal lobe (fig. 8) through an opening in 
the dura and skull — presumably the outer part of the 
frontal sinus — but when a probe was passed into the 
opening a little orbital fat protruded and was excised. It 
is doubtful, therefore, that this opening passed into the 
frontal sinus. The strand of tissue bridging the sub- 
dural space was excised for microscopic study; the 
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tissue was of iiontlescripl fibrous cliaraclcr, condensed 
into two circular strands; no definite nerve tissue could 
be identified. The dura was stri])])ed from the anterior 
fossa, the bony opcniiiK plugged with wax and a piece 
of temporal fascia placed over tlie opening of the dura 
on its outer surface. A 3.5 per cent solution of iodine 
was applied to stimulate adhesions. 

Subsequent Course . — The rhinorrhea continued after 
operation, but the patient stated that the ciuantity was 
about half as much as before. Two months later there 
had been no change. The frontal region was reexplored 
Nov. 30, 1943, but the oi)ening was scaled over per- 
fectly. It was then suj)posed that another fistula was 
probably on the left side. The left frontal lobe was ex- 
plored on Dec. 11, 1943, and a similar strand of tissue 
was found at exactly the same spot as on the right. 
It was shorter and broader than that in the right — jicr- 
haps 0.5 cm. long and as large as a slate pencil. The 
arachnoid could be seen passing from the frontal lobe 
around the strand of tissue and was filled with cerebro- 
spinal fluid. There were a defect in the dura and a 
boil}' opening — possibly into the outer part of the frontal 
sinus. The bridge of tissue was cut through, but it was 
too short to excise for microscopic study. The cisterna 
at the chiasm was opened to provide room for the 
operative attack on the fistula. The dura was not 
stripped from the floor of the skull, but a piece of 



Fig. 8 (case 11). — In this case of spontaneous 
rhinorrhea a strand of tissue was found running through 
the dura and the bone and an arachnoidal sheath filled 
with fluid surrounded this strand of tissue. The same 
condition was disclosed on the opposite side, but closure 
of both fistulas did not stop the rhinorrhea. They 
probably, therefore, did not enter the frontal sinuses, 
as was hoped at the time of the operation. The fistula 
causing the rhinorrhea was therefore not found. This 
is the only case in which the fistula was not located. 

temporal fascia was sutured over the opening and treated 
with 3.5 per cent solution of iodine to stimulate adhesions. 
The iodine solution was also applied to the opening in the 
arachnoid. It should be noted that there was evidence of 
congenital malformation of the left frontal lobe in that 
the vascular pattern was abnormal — there being two 
large and tortuous veins running across the outer sur- 
face of the lobe from the sylvian fissure to the longi- 
tudinal sinus. The unconscious spells were doubtless 
due to the congenital malformation (on the patient s 
first admission to the hospital ventriculography showed 
a normal ventricular system). 

After operation the flow of cerebrospinal^ fluid was 
unchanged, and at the time of this writing (nine months 


later) it jicrsi.sts to the same degree. The finding: 
ojieration therefore did not account for the rhinorr 
The openings in the bone could not have been into 
frontal sinus. 

.SUMMAKV AXD COXCLUSION.S 

'J'lioutfli not a common condition — 11 cases 
ncariy twenty t'cars — contiituing rliinorrhea £ 
otorrlica nearly always demand surgical dost 
of the opening in the dura or the bone, preferai 
both. Although spontaneous closure of the fish 
does occur, it is not common, and it is not s: 
to dela}' operation in the hope that such closii 
may take place. The operation itself is practica 
free of danger. Death following closure of 
fistula is due to preexisting intracranial infectii 
— usually one or more abscesses in the brai 
The fistula may be closed in several wa 3 's: (. 
suturing the dural opening; (2) suturing wlv 
possible a transplant of fascia over the dural d 
feet; (3) suturing snugl}' to the overlying tissu 
a flap of dura or anj' soft tissue which has bet 
turned over the bon}' opening ; (4) covering tl 
bony opening with bone wax. 

Eight of the 11 patients whose cases are ii 
eluded in this report were permanently curei 
Two (cases 9 and 10) died subsequently of intn 
cranial infection ; in 1 the infection was present : 
the time of operation, and in the other it appeare 
subsequently. One patient (case 11) remaine 
unimproved nine months after operation; con 
genital openings in the dura and bone were founi 
and closed on each side. At the time they wer 
thought to enter the frontal sinuses, but tbi 
assumption u'as incorrect, because there was n( 
benefit. The real fistula therefore was no 
located. 

Usually the location of the fistula is readil} 
determined by the site of a fracture or by an 
operation at which the opening in the bone and 
the dura was created. But disclosure of the 
fistulous tract may be exceedingly difficult, per" 
haps even impossible, as in case 11. In this case 
there has been no definite indication even of tb^ 
side of the fistula. In case 10 the fistula into tb^. 
middle ear was found only after injecting metby 
thionine chloride (methylene blue) through t ie 
bulging drum. In this case closure of the fistn a 
in the cartilaginous wall was unsuccessful. 

Pneumocephalus with a large unilateral defect 
in the frontal lobe and • complete filling of t ^ 
ventricular system was present in 2 . 

and 2) and was promptly cured after the ns i'‘ 
was closed. 

For fistulas through the frontal sinus tbe^ 
are two methods of approach : ( 1 ) by eleva 
the depressed fracture, suturing or coveriHo 
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defect with fascia and replacing the depressed 
fracture; (2) if there is no depressed fracture, 
l)y exposing the frontal region through a unilat- 
eral frontal bone flap with a concealed incision. 
This is preferable to cutting away the walls of 
the frontal sinus and leaving an unsightly de- 
formity. If the side of the fistula cannot be 
determined, the same unilateral exposure is 
made on the suspected side (suggested b}' the 
bide of the nose into which the cerebrospinal 
fluid drains), and if the opening is not found 


the same procedure is indicated on the other side 
later. Two such procedures are preferable to 
the single large bilateral exposure, which uncov- 
ers and usually requires ligation of the longitudi- 
nal sinus. 

Drainage of cerebrospinal fluid from the nose 
is not pathognomonic of a fistula into the frontal 
or the ethmoid sinus but may occur through the 
mastoid bone into the middle ear and the eusta- 
chian tube, as in case 10; this, however, is 
exceptional. 


PLASMA CELL AIASTITIS 

Ui:i'()UT Ol-- I'lVK ADDITIONAL CASKS 


WILLARD H. PARSONS, M.D,; JOHN C. HENTHORNE, M.D., 

AND R. LEE CLARK Jk., M.D. 

VICKSnURG, 

Although plasma cell mastitis is a relatively Plasma cell mastitis, according to the vario 
uncommon disease, it is important because of its descriptions in the literature, is characterized 
clinical resemblance to carcinoma of the breast, a unilaternl painless tumor which occurs 

The resemblance is so close,' as a matter of fact, parous women. Sometimes mild and evanesce 

that in at least half of the recorded cases primary signs of inflammation are present in the cour 

radical mastectomy was performed, on the of its development, and occasionallv there is 

assumption that the innammatory swelling was 
malignant. 

Tins clinical entity (we are among tho-sc who 
accept it as such) was first described under the 


watery or a creaini'- discharge from the nippl 
Its most distinctive clinical feature, as alreac 
pointed out, is its striking resemblance to mar 
mary carcinoma. It is not usually tender. It 
name plasma cell mastitis by Adair in 1933. often so adherent to the skin as to produce orain 


jicel dimpling. The nipple is frequently n 
tracted. Finally, the axillarj' lymph nodes ai 
likely to be enlarged. 

The gross lesion of plasma cell mastitis appear 
as a yellowish brown discoloration of the matr 
mar}' tissue, often associated with formation c 
an abscess. The contents of the abscess and o 


Prior to his contribution, as Payne and his asso- 
ciates ~ have pointed out, the condition was 
described in the German literature under the 
term mastitis obliterans, and it is possible that it 
has also been discussed under still other designa- 
tions. The indolent form of mastitis, described 
b)' Bell ® as pseudotuberculosis, seems to be this 
same disease. Adair’s contribution, however, is the contiguous ducts are puriform or butter-like 
so outstanding that the term plasma cell mastitis , histologic features of the lesion are ; forma 
will probably continue to be favored, especially fjon of an ulceration of the normal epitheliun 
in the United States. ducts, which is replaced by granulatior 

A description of plasma cell mastitis is includ'ed tissue, whence the term mastitis obliterans 
in several recent medical textbooks,* and to date formation of foreign body giant cells, whence the 
some 45 cases have been formally reported in pseudotuberculosis, and periductal coUec- 

inedical literature = or have been mentioned m leukocytes, 

whence the term plasma cell mastitis, bonie 
authors have reported hyperplasia of the ductile 
epithelium and intraductal collections of colos- 
trum cells. Others have noted large numbers of 
eosinophils in the inflainmator}'- exudate, and 
still others have observed sheaves of fatty acid 
cry'stals and other evidences of the presence of 
lipoid substances, such as foamy histiocytes and 
droplets of fat within the plasma cells. 

The’ 5 specimens from cases of plasma cell 
mastitis reported on in this communication were 
collected from a total of 1,500 specimens from 

, , . . - fOct. 14) 1933. (i>) Rodman, J. S., and Ingleby, H-'- 

and Treatment, Philadelphia, J. B. Lippincott Company, ^ Mastitis, Ann. Surg. 109:921-930 (Jane) 

1931, pp. 298-304. (h) Ewing, J.: Neoplastic Diseas^^^ Miller,-!. K.; Plasma Cell Mastitis: A 

A Treatise on Tumors, ed. 4, Philadelphia, W. B. p j Entity Am. T. Surg. 43:788-793 (J^farcld 
Saunders Company, 1940, pp. 547-M8. (c) Geschickter, Cromar, C. D. L., and Dockerty, 

C. F.: Diseases of the Breast: Diagnosis Pathology, ^^^stitis, Proc. Staff Meet., Mayo O' ■ 

Treatment, Philadelphia, J. B. Lippmcott Company, (Dec. 3) 1941. (e) Adair.i (f) Ewmg- 


discussions.® 

From the Departments of Surgery and Pathologj', 
A^icksburg Hospital. 

Read before the Section on Surgery, General and 
Abdominal, at the Ninety-Fourth Annual Session of the 
American Medical Association, Chicago, June IS, 1944. 

1. Adair, F. E. : Plasma Cell Mastitis — A Lesion 
Simulating Mammary Carcinoma : A Clinical and Patho- 
logic Study with a Report of Ten Cases, Arch. Surg. 
26:735-749 (May) 1933. 

2. Payne, R. L. ; Strauss, A. F., and Glasser, R. D. ; 
Mastitis Obliterans, Surgery 14:719-727 (Nov.) 1943. 

3. Bell, E. T.; A Text-Book of Pathology, ed. 3, 
Philadelphia, Lea & Febiger, 1938, pp. 408-415. 

4. (a) Cheatle, G. L., and Cutler, M. : Tumors of 
the Breast: Their Pathology, Symptoms, Diagnosis 


1943, pp. 161-162. 


6. (a) Moore, J. J., in discussion on Cutler.” 
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female breasts studied during the past six and a 
half years from the services of the Vicksburg 
Hospital and from other sources in Mississippi. 
Clinical data are complete for only 2 of the cases, 
hut reports on the other 3 are included to give 
some index of the general incidence of this con- 
dition. As several authors have pointed out, any 
review of a reasonably large number of cases of 
disease of the female breast is likely to reveal a 
few cases of plasma cell mastitis. 

REPORT OF CASES 

Case 1. — Mrs. L. E. A., a white woman aged 43, 
was admitted to the Vicksburg Hospital in the surgical 
service of one of us (W. H. P.) on Jan. 26, 1940. On 


position, there was a definite orange peel dimpling of 
the skin, which was slightly reddened. Palpation over 
this area revealed an underlying tumor, which was 2.5 
cm. in diameter and was attached to the skin; it was 
not tender. The axillary lymph nodes could not be 
palpated. The physical examination otherwise gave 
essentially negative results; 

Urinalysis revealed no abnormality. The hemoglobin 
content was 15.3 Gm. (Sahli). The erythrocytes 
numbered 4,640,000 and the leukocytes 16,700 per cubic 
millimeter. The neutrophilic percentage was 68. Floc- 
culation tests for syphilis gave negative results, and 
roentgenologic examination of the chest for possible 
metastases revealed no abnormality. 

Radical mastectomy, on the right side was performed 
Jan. 27, 1940, with the patient under cyclopropane- 
ether anesthesia, on the assumption that the lesion ' in 



Plasma cell mastitis. A, inflammatory exudate containing foreign body giant cells and plasma cells (hema- 
toxylin and eosin; X 200). B, clear areas, which are evidently produced by sheaves of fatty acid crystals, sur- 
rounded by giant cells (hematoxylin and eosin; x 115). 


January 3, while bathing, she had noticed a “lump” in 
the right breast. There had been no pain or discomfort 
at any time, but in the next two weeks the mass had 
become larger and the skin over it had become slightl}'^ 
reddened. 

The patient’s family history was not significant. Her 
cervix uteri had been cauterized at the Vicksburg Hos- 
pital in July 1939, and her appendix had been removed 
, elsewhere sixteen years before. She had been married 
twice. The second marriage was without offspring, 
. but she had had three children by her first husband, 
and during this marriage she had had a therapeutic 
abortion, the details of which were unknown. 

' Objectively both breasts seemed equal in size, but in 
: the right breast, just below the nipple in the 6 o’clock 


the breast was malignant. The pathologic report was 
as follows (J. C. H.) : 

The specimen consisted of a mammary gland removed 
by radical mastectomy together with the pectoral 
muscles and the axillarj' lymph nodes. Beneath the 
nipple in the 6 o’clock position was an abscess 3 cm. 
in diameter filled with yellowish brown, semiliquid, 
putty-like material. The shaggj’ brownish discoloration 
of the wall of the abscess e.xtended into the contiguous 
mammary tissue and skin. The ducts of the remainder 
of the breast were distended with inspissated brown 
fluid, which was easily e.xpressed. The axillary nodes 
were soft and gray and were enlarged to a diameter 
of 1.5 cm. 
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Histologic examination revealed llic wall of the 
abscess to be lined with granniation tisstie inriltratcd 
with a variety of leukocytes, including plasma cells, 
ncntrojdnls and giant cells of the foreign bod}' t 3 'j)e (H 
of the figure). In several areas tiiere were collections 
of clear paralfm'-like material, which on closer inspection 
presented needle-shaped crystals arranged radially 
around the periidiery. These clear areas were sur- 
rounded hy giant cells {B of the figure). Hlsewhere in 
the tissues surrounding the abscess periductal fibrosis 
and infiltration of leukocytes were observed. Colostrum 
cells were found in a few of the ducts, but hj’iicrjilasia 
of the epithelium was not notable. The a.xillary lymph 
nodes showed fatty changes and dilatation of the 
sinusoids. 

The original diagnosis was pseudotuberculosis with 
formation of an abscess and dififusc comedomastitis. 
Later, when the contributions to the literature on plasma 
cell mastitis came to our attention, this term was 
substituted for pseudotuberculosis, and the same change 
in terminology was made in cases 3, 4 and 5, which 
had already been observed. 

The postoperative course was uneventful, and the 
patient was discharged on the thirteenth day after 
operation. The wound healed by primary intention. 

The patient has been observed on several occasions 
since her discharge. On Dec. 4, 1940 she was delivered 
of a normal child, and on March 14, 1941 a calculus 
was removed from the left kidnc}'. She was last seen 
April 8, 1944, for sj'niptoms referable to the meno- 
pause. No changes were observed in the remaining 
breast during pregnancy or menopause. 

Case 2. — Mrs. W. J. B., a white woman aged 42, was 
first seen by one of us (R. L. C.) on Aug. 15, 1940. 
She had had pain in the right nipple for the past three 
years, and a month before she was admitted to our 
service she had discovered a tumor in this location. 
The tum'or had been slightly painful from the time of 
its discoverj’^, and at the time of consultation soreness 
extended into the right axilla. 

The patient was married and had two children, the 
youngest of whom was 10 years old. The left ovary 
and the appendix had been removed in 1922 and the 
uterus, tubes and right ovary in 1932. For the past four 
or five years she had had recurrent attacks of pj'elitis, 
the last of which had occurred about two months before 
consultation. 

Objectively the breasts, ^yhich were pendulous, were 
equal in size. In the right breast an area of erythema, 
about 3 cm. in diameter, extended toward the 2 o’clock 
position from the edge of the nipple, which was re- 
tracted. Underlying this area there was a dense, slightly 
irregular, moderatelj'' tender tumor of approximately the 
same size. The axillary lymph nodes were not palpable. 

Urinalysis revealed no abnormalities, and flocculation 
tests for syphilis gave negative results.- The hemo- 
globin content was 16 Gm. (Sahli). The erythrocytes 
numbered 4,880,000 and the leukocytes 9,950 per cubic 
millimeter. The neutrophilic percentage was 67. 

The involved portion of the right breast was removed 
on Aug. 20, 1940 with the patient under anesthesia 
induced with intravenously administered pentothal 
sodium, and was described as follows (J. C. H.) : 

The specimen consisted of a lobule of fibrous mam- 
marj'^ tissue measuring 2.5 by 2 by 2 cm. The cut 
surface contained an area of shaggy brown discolora- 
tion, and putty-like material could be expressed from 

^^'nSoIogic examination revealed periductal accumula- 
tion of leukocytes, including many plasma cells and a 


moderate number of foreign body giant cells. ' 
exudative jiroccss iiad obliterated the architecture 
the lobule. Colostrum cells were observed in sevi 
of the dilated ducts. 

The diagmosis was plasma cell mastitis. 

1 he patient was di.smissed from the hospital the i 
after operation. Observation on Sept. 13, 1940 shov 
the wound wx-ll healed and the breast apparently norn 
The local findings were the same on Oct. 3, 1940. 1 
patient at this time was suffering from acute tonsilli 
■J'reatmcnt was carried out elsewhere, and tonsillecto 
at a later date was advised, but the advice had not b( 
accepted uji to the time of this report. 

The patient was again seen Dec. 10, 1940, for 
digestive disturbance. The breast revealed no r 
normalities. On March 20, 1941, five months afl 
removal of the mammarj' tumor, she presented hersc 
complaining of swelling of the right breast, dischar 
from the nipple and pain c.xteiiding down the rig 
arm to the elbow. Examination showed the breast to 
tender and inflamed in the region of the scar, ai 
palpation revealed a small swelling just beneath t’ 
incision. ^Vhen the affected area was incised, a sm; 
amount of thick j-ellow pus was evacuated. All ei 
deuces of inflammation had subsided within two weef 

When the patient was last seen, on June 11, 194 
she had had no further difficulties referable to tl 
breast. 


Case 3. — The biopsy specimen in this case was ol 
tained on March 10, 1938. Histologic examinatic 
revealed a periductal inflammatory reaction, includin 
fibrosis, leukocytic infiltrations and collections of bloc 
pigment. It was thought that the lesion represente 
an inflammatory change, such as might result fror 
trauma. 

On April 12, 1938, in submitting for study the entir 
mammary gland and a portion of tlie pectoralis majoi 
muscle, the surgeon wrote that the patient had con- 
tinued to have sym]5toms and that the lesion had be- 
come adherent to the skin and had penetrated thf 
fascia of the pectoral muscle. He was naturally con- 
cerned over the possibility of cancer. Nothing tc 
suggest this diagnosis, however, was found in th« 
specimen, which revealed plasma cells, foarn cells an 
foreign body giant cells. The original diagnosis o 
pseudotuberculosis was later changed to plasma cell 
mastitis. 


Case 4.— The biopsy specimen in this case was 
obtained on Sept. 21, 1939. Examination revealed a 
foreign body reaction, evidently against material ex- 
travasated from the ducts. A diagnosis of pseu 
tuberculosis (later plasma cell mastitis) was made. 


Case 5.— The biopsy 
obtained on Oct. 30, 1940. 
tuberculosis (later plasma 
comedomastitis. 


specimen in this case was 
The diagnosis was pseudo- 
cell mastitis) associated With 


COMMENT 


The clinical features of the cases of plasma 
cell mastitis reported here duplicate 
common to most of the other recorded cases- 
In case 1, for instance, the resemblance to ca 
cinoma of tljc breast was embarrassing y c o > 
and the associated leukocytosis observed in t 
case has also been recorded by Geschickter. 
case 2 the lesion was more definitely sugges ^ 
of an inflammatory process, although it j 

moderately tender, and the nipple was retra 
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The discharge from the nipple in this case was 
similar to the discharge in other recorded cases, 
though in this instance it was part of the recur- 
rent and not of the primary lesion. 

Some features of this disease have not previ- 
ously been reported, including recurrence of the 
lesion, which was observed in cases 2 and 3, and 
diffuse comedomastitis, which coexisted in the 
excised portions of the mammar}' glands in cases 
1 and 5. It is possible that material high in 
lipid content may he contributed to the inflam- 
matory area as the result of the presence of 
comedomastitis. 

In case 2, ihe patient had badly diseased 
tonsils, and the speculation is advanced that the 
focal infection may have contributed to the 
development of the mastitis, because in another 
case of indolent mastitis observed by one of us 
(R. L. C.) the patient continued to have trouble 
with the breast until tonsillectomy was carried 
out, after which, without other therapy, the 
mastitis promptly subsided. 

It is interesting that in case 1 the patient went 
through a normal pregnancy in the same year 
that her breast was removed without the de- 
velopment of mastitis in the remaining breast. 
It is also interesting that in case 2 the patient 
had been castrated five years before the onset 
of symptoms referable to the breast and the 
course of the plasma cell mastitis covered three 
years, which is an unusually prolonged time for 
this condition. The apparent difference in the 
endocrine constitution in the 2 cases seems 
worthy of comment. 

summary and conclusions 
A study of 5 cases of plasma cell mastitis, 
■ i which are reported herewith, leads us to agree 
with other observers that this disease, which is 
a periductal inflammatory reaction caused by the 
extravasation of material from the ducts into 
' the periductal fibrous tissue, is a true clinical 
entity. The morphologic characteristics of the 
lesion apparently depend on the lipid character 
of the ductal contents. 

The speculation is advanced that if comedo- 
mastitis, which was associated with the plasma 
>' cell mastitis in 2 of the reported cases, exists 
prior to the extravasation of material from the 
ducts it may be responsible for the large quan- 
tity of material high in lipid content in the in- 
' flammatory area. Focal infection is also sug- 
gested as one of several possible causes of ulcer- 
A ation of the ducts and of extravasation of their 
. contents. 

ABSTRACT OF DISCUSSION 
^ ; Dr. Warren H. Cole, Chicago : Dr. Parsons has 
called attention to the marked similarity of plasma cell 
C' mastitis to carcinoma. I should like to emphasize the 


difficulty in distinguishing plasma cell mastitis from fat 
necrosis in certain cases. Obviously, fat necrosis ex- 
hibiting large areas of liquefied fat bears little resem- 
blance to plasma cell mastitis as described eleven years 
ago. However, in fat necrosis with minimal liquefaction 
of fat the histologic features may be identical. Although 
not appreciably emphasized previously, a study of sec- 
tions from fat necrosis which are well advanced toward 
resolution will show heavy infiltration of plasma cells, 
indicating that the plasma cell itself is not specific for 
the lesion under discussion. Likewise, lymphocytic infil- 
tration, giant cells and moderate epithelial hyperplasia 
will also be encountered in fat necrosis. It is true 
that the histologic resemblance to carcinoma is different 
in the two lesions, in so far as plasma cell mastitis 
resembles comedo carcinoma, whereas the hyperplasia 
in fat necrosis resembles a medullary type of carcinoma. 
It is proving extremely difficult to classify a case re- 
cently observed at the Illinois Research Hospital. This 
patient was 41 years of age. She had four children, the 
youngest of whom was 17 months old. The mass iiip 
the breast was only of six weeks’ duration and for the 
first two or three weeks showed the typical mild inflam- 
matory reaction encountered in plasma cell mastitis. 
Sections showed a moderate number of plasma cells 
along with the other features of mild inflammation, 
including numerous giant cells. All of three cultures 
of liquefied sebaefeous-like material and other parts of 
the lesion gave negative results. In most cases of plasma 
cell mastitis, as reported in the literature, there is mild 
evidence of fat necrosis, as suggested by fat globules 
in the giant cells and plasma cells. It appears that in 
both lesions fat necrosis may be the most important 
factor, thereby explaining the inflammatory reaction 
observed histologically. In fat necrosis trauma can be 
considered as the initial trigger mechanism, which, how- 
ever, is lacking in plasma cell mastitis. Although, occa- 
sionally, cultures are reported as giving positive results 
in plasma cell mastitis, there is no conclusive evidence 
that a pathogenic bacterium is the cause. Nevertheless, 
the inflammation is obviously secondary to some mecha- 
nism. If it is infection the cause must be either an 
extremely mild pathogenic bacterium or possibly a virus. 
The multiplicity of virus infections, including such dis- 
eases as venereal lymphogranuloma, which exhibits 
inflammation frequently progressing to suppuration, is 
sufficient evidence to support this possibility. The fact 
that fat necrosis may be the chief factor responsible 
for the inflammatory reaction in both diseases is not 
new, since Ewing in Adair’s original article (1933) 
stated; “It may therefore be concluded that while bac- 
terial infection is probably a necessary factor in the 
process, its influence is less prominent than the chemical 
effect of decomposing fatty material.” 

I thought that my idea on the prominent role which 
the chemical effect of decomposing fat material assumes 
in plasma cell mastitis was new, but my recent dis- 
covery of this statement by Ewing indicates that he had 
that point in mind at the time of the original description. 

Dr. R. L. Sanders, Memphis, Tenn. : The condition 
described is rare. Its chief interest lies in its resem- 
blance to carcinoma. The fact that the essa 3 'ists have 
observed plasma cell mastitis in 5 of 1,500 pathologic 
specimens indicates that, despite its rare incidence, it 
should be 'kept in mind in the differential diagnosis. 
Clinically, plasma cell mastitis may be divided into two 
phases ; acute and residual. The acute phase, which 
presents the signs and symptoms of a diffuse inflam- 
niatorj' lesion radiating from the nipple, is frequently 
sudden in onset, though usually it is not severe and 
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.ih'ciiiiiis or suRGiikv 


:i(it iinn-ml Iti fortuatidii of :m iilisci-ss. IiiMcinl, 
.•liter M'Ver.il (by*; (lie .u'titc ^ytnl)toIllS Milisidc, tind 
(HT.-isioiialiy tlu- condition will dear \\\^ coinidcldy. In 
many cases after sniisidence of tlie acme inanifcslations 
tliero remains .n lirni. often irreytilar tnmor wliieli may 
t'lesent all tlic si(;ns of earcinonia. After this st.'iKe is 
reaehed, iininovemeiU takes jdace so slowly as to he 
impcrceptilile. If the jiatient is seen tlnriii;: llic acute 
staye, the distinction lielween an inflaininatory and a 
maliimanl lesion slunild present little dillicnlty. After 
this time one must rely chiefly oji tlie liistory of an 
acme inflammation which has snlisidcd. Carcinoma is 
progressive and, even thonyh accompanied hy inflam- 
mation. eontinnes to spreatl and heconie increasingly 
severe. A discharge iron) the niiiple is also indicative 
oi plasma cell niaslilis, and of additional dia/:noslic 
value is the fact that the condition .generally develops 
in the mmlactatiny breast. "J'he diagnosis is not atw.ays 
easy, as the histt'ry niay he indefinite and the clinical 
])ictmc may vary from the usual pattern. This is illus- 
trated in the first ease presented hy the e.ssayists, in 
which the jiatient had no pain, discomfort or discharge 
from the nipple. Adair stateil that in 6 of the 10 cases 
which he rejmrted the tnmor was regarded as malignant 
hy several men with e.Ntensive experience in diajjnosis 
of cancer. Of 2d cases re]iortcd hy Cromar and Doek- 
erty at the Mayo Clinic, a dinynosi.s of cancer was made 
in 17. In some cases the diagnosis may he established 
by biopsy, yet here again there is mneh room for error 
because of the varied histologic iiicturc. In only 2 of 
the 24 cases at the Mayo Clinic was the pathologist's 
diagnosis plasma cell mastitis. During the acute stage, 
only conservative treatment is indicated. Once the .symp- 
toms have subsided, however, local excision of tlie tumor 
is advisable. The prognosis in these cases is unknown; 
since the lesion may be almost indistinguishable from 
carcinoma histologically as well as clinic.nlh', one may 
assume that it is of the prccanccrous type. Every 
attempt should be made to establish the diagnosis in 
order to avoid a radical operation; if this cannot be 
done with certainty, then one should not hesitate to 
perform a total mastectomy. It is better to follow this 
course and perhaps accept credit for the cure of a sup- 
posed carcinoma than to withhold the total operation 
on the slight chance that the condition might not be 
malignant. 


Dll. I'liAXK If. Aiiaiii, New York; Tiic .subjet 
been thoroughly di.scusscd, but micro.scopic slide 
necessary to show why pnthologists liave been 
fused by the pathologic picture. I am delighted tbs 
I'ar.son.s has contributed bis 5 cases to the liter; 
because I have become discouraged wondering wl; 
nr not the subject was going to die slowly. A 
will show why pathologists have difficulty in mak 
diagnosis. 1 he jilasma cell denotes chronicit}', ai 
cases of plasma cell mastitis the whole field is 
traled with many of these jilasnia cells, in whicl 
nucleus is c.xccntrally placed. The histologic chang 
the ducts Iiavc added to the great confusion of 
patiiologists — tile iieoiile wlio seemed to have the gre; 
interest and wlio sent to me for slides after I repc 
)uy cases eleven years before the present report. T 
is a grc.it heaping up of the lining cells of the d 
and many pathologists who wrote to me for the s 
told me tliat they had always called this cond; 
comedo carcinoma hccausc the cells lining the d 
were piled up eight and ten rows high. That is 
reason, I think, why there has been a good dea 
qucstinii in tlie minds of some of the pathologists al 
plasma cell mastitis. 

Du. Joiix C. Hk.xthokne, Vicksburg, Miss.: 
Cole’s comments about ibc relation of fat necrosii 
plasma cell mastitis are pertinent, because after all 1 
conditions seem to be the result of extravasation 
lipid material into the fibrous tissue. One lesion is^ i 
duced by extravasation of fat from the interstitial tis! 
and the other, plasma cell mastitis, may possibly 
produced by extravasation of' lipid material from 
contents of the ducts. Whether or not plasma i 
mastitis is produced by an infectious agent has not b 
investigated, possibly because the material after it 1 
been excised from the breast is not suitable for ino 
lation of animals by the time the diagnosis is establi^i 
Inoculation of animals with suitable material should 
done, but it is my opinion that most of the authors \v 
have contributed to the subject have the impression t 
an infectious agent is not responsible for the disea 
Dr. Sanders’ discussion of tlie clinical features of pJasi 
cell mastitis is especially interesting, since he was al 
to think back over his experience and recall cerb 

that might fall mto t! 


cases of 
category. 


mamniar}’ tumor 



ROENTGEN FEATURES OF CHRONIC TUBERCULOUS 

PERITONITIS 

JAMES J. McCORT, M.D. 

BOSTON 


Most authorities agree that the clinical diag- 
nosis of tuberculous peritonitis is difficult^ The 
roentgenologic features of this disease were re- 
ported by Ritvo - and Soper ^ in their studies of 
the small intestine. Schatzki ^ likewise found an 
abnormal small intestinal pattern accompanying 
this disease. Since his investigation particular at- 
tention has been paid at the Massachusetts Gen- 
eral Hospital to the possibility of establishing by 
roentgen examination a preoperative diagnosis; 
the condition of 3 patients who were admitted to 
the hospital subsequently was correctl}^ diag- 
nosed by the examining radiologist. The present 
paper presents these 3 cases and 3 additional 
proved cases of tuberculous peritonitis in which 
complete roentgenologic study of the large and 
the small bowel revealed certain characteristics. 

Infection of the peritoneal surfaces with the 
tubercle bacillus may be divided into two main 
types, acute and chronic. The acute tj'pe may be 
further divided into two forms: (a) acute miliary 
tuberculosis of the peritoneum as part of a wide- 
spread hematogenous dissemination, the changes 
in the peritoneum being overshadowed by the 
primary process, and (b) acute localized perito- 
nitis with involvement of a few mesenteric glands 
and the adjacent peritoneum. In a small per- 
centage of cases of the localized type of peritonitis, 
owing to lowered resistance of the host or to high 
virulence of the organism, the tubercles break 

From the Department of Radiology, Massachusetts 
General Hospital. 

1. (a) Blake, J. A.: Tuberculous Peritonitis, in 

Nelson’s Loose Leaf Surgery, New York, Thos. Nelson 
& Sons, 1941, vol. 5, chap. 1, pp. 35-41. (h) Pincoffs, M. 
C., and Boggs, T. R., in Christian, H. A., and 
Mackenzie, J. ; Oxford Medicine, New York, Oxford 
University Press, 1921, vol. 3, pt. 2, pp. 250-268. (c) 

Stein, 1. F. : Oxygen Pneumoperitoneum in the Diag- 
nosis and Treatment of Tuberculosis of the Genitalia, 
Intestines and Peritoneum, Surg., Gynec. & Obst. 58: 
567-577, 1934. 

2. Ritvo, M. : Roentgen Diagnosis of Lesions of the 
Jejunum and Ileum, Am. J. Roentgenol. 23:160-169, 
1930. 

3. Soper, H. W. : Roentgen-Ray Diagnosis of 
Lesions of the Small Intestine, Am. J. Roentgenol. 22: 
107-119, 1929. 

4. Schatzki, R. : Small Intestinal Enema, Am. J. 
Roentgenol. 50:743-751, 1943. 


down and invade the greater part of the perito- 
neum, giving rise to chronic tuberculous perito- 
nitis. 

Acute localized peritonitis, which is not always 
recognized clinically, is usually found in children. 
No roentgenologic studies of this form were re- 
ported in the literature which I reviewed. In the 
majority of instances the process remains localized 
and results in caseation, fibrosis and calcification. 
Gibson = studied a group of 200 children and 
found 19 to have calcification of the abdominal 
h'lnph nodes, in 5 of whom there was indisputable 
proof of tuberculosis elsewhere. Thorough 
examination of the remaining 14 did not reveal 
the primary focus. He concluded that this dis- 
ease should be suspected in children who give a 
positive reaction to the tuberculin test, whose nor- 
mal growth has been interrupted and who have 
vague abdominal symptoms. Frank “ expressed 
the opinion that tuberculous peritonitis is more 
common than is generally recognized. He found 
local peritoneal involvement in the majority of 
the 29 cases of tuberculous enteritis which he 
studied at autopsy. It is the experience of most 
radiologists who view a large number of roent- 
genograms of the abdomen that the finding of 
calcified lymph nodes is fairly frequent. 

PATHOLOGY 

Chronic tuberculous peritonitis is considered 
by pathologists to be a secondary infection in all 
cases.’’' Crawford and Sawyer,® in a study of 
1,400 autopsy records, found 966 cases in which 
some form of tuberculosis was present. Of the 
966 there were 645 cases of intestinal tuberculosis, 
in 73 of which peritonitis was a complication. 
In the majority of the 73 cases peritonitis was 

5. Gibson, C. B. : Calcified Abdominal Lymph 
Nodes, Am. Rev. Tuberc. 29:447-460, 1934. 

6. Frank, L. W. : Tuberculous Peritonitis, Am. Rev. 
Tuberc. 36:279-282, 1937. 

7. (a) Boyd, W. : Tuberculous Peritonitis, in Te.xt- 

book of Pathology, Philadelphia, W. B. Saunders 
Company, 1936, pp. 623-624. (b) lilacCallum, W. G. : 

Tuberculous Peritonitis, in A Textbook of Pathology', 
ed. 6, ibid., 1936, pp. 652-654. 

8. Crawford, P. M., and Sawyer, H. P. : Intestinal 
Tuberculosis in 1,400 Autopsies, .'^m. Rev. Tuberc. 
30:568-583, 1934. 
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t r ^lassachusetts Gene 

I'‘.'^!>ilal tn j|)c j>ast five years only 17 cases wi 
>» ^ loinl of 182.329 admissions. In 
tjie fha.t,'n(,si.s wa.s made on the basis of obserr 
lion.s marie hy hiop.sv, smear, culture or guin 
pig inocniaiion; the remaining 3 it was mai 
on clinical grounds alone. Bircher’^ in 1907, 
rc\ieuing reports of 14,000 autopsies collecte 
from the literature, found an incidence of 3.5 pe 
1 1 nt. (^Icott and Paccionc in 1938 reported 10 
cases of luherculous peritonitis (0.13 percent) i: 
a total of 65.000 admissions to the New Yori 
Mos{)ital. Lmdouhtcdly in an institution devotee 
to the care of luherculous patients the incidence 
of tul>ercu!ous peritonitis would be higher that 
in a general hospital, 

J he age of the patient is of clinical significance. 
Children and young persons are most frequently 
affccteel. All writers agree, however, that tuber- 
culous peritonitis may occur at any time during 
the life span. 

The relation of race to incidence is difficult to 
evaluate. Reports that Italians and Negroes ” 
arc particularly susceptible are unsubstantiated, 
since sucli reports ignore the socioeconomic fac- 
tors, which are probably more vital in determin- 
ing susceptibility than race. 


The 

end re>uU of thi.-^ proce.-^s i.< a .<olid jnatting to- 
gether of the abdominal vi.i^cera. It is this bio- clinical manifestations 

logic response, the walling ofi' of the infection, that „,anifestations of tuberculous peri- 

makes a n .entgen dKignos..s po.-^siblc. appreciated from the classic descrip- 

Chronic tuberculous peritonitis, therefore, may Pincoffs and Boggs.^*' Ascites, usually 

develop hy any one of three routes: (1) perfo- and painless in its onset, is almost 

ration, (2) lymphatic channels or (3) tlic blood present at some stage of the disease and 

stream. The relation between tulierculous peri- j,]^g rapid formation of tubercles over t 

tonitis and tuberculous salpingitis is not cicarcut. peritoneal surface. Consequently it is more coi 
Some investigators have stated the belief that in stages and will recur wl) 


chronic caseous tubercles break down and u 
ther extension of the disease occurs. A 
variation in the. symptoms in the gastronitestm 


the female the fallopian tubes are the most fre- 
quent source of infection'^; others have ex- 
pressed tlie opinion that the tubes are secondarily 
rather than primarily involved."*^ Since the sex 
incidence of tuberculous peritonitis is about equal, 
it seems illogical to consider the fallopian tubes as 
a primary source of the infection. 

9. Van Antwerp, L. D. ; Tuberculous Peritonitis 
in Children, New England J. Med. 217:995-998, 1937. 

Blake.i“ Boyd and MacCallumJ 

10. Boyd, W.: Tuberculous Peritonitis, in Surgical J p. Die chronische Bauchfelltubcrciikfe- 

Pathology, Philadelphia, W. B. Saunders Company, ,. mit Roentgenstrahlen, Inaug. j.V 

1942, pp. 364-366. _ . ^ j..g 2 Jer, 1907; cited by Olcott and 

11. Hertzler, A. E.; Diseases of Pentoneum in > ^ . Differential Diagnosis, P‘ ‘ 

Christopher, F. : Major Surgery, PhiladelNna, M . B. , . 7 • -^y'd Saunders Company, 1914, vol. P- 

Sa„„d„s Company, IP«, PP. 1071-1072, Boyd (fool- ^ 

notes 7a and 10) . d W. : Tuberculous Pentoniti-, - 

12. Olcott, C. T., ' M: j 36:646-650, 1943. 

Peritonitis, Am. Rev. Tuberc. 28:27-61, 193 j. 


tract exists, and none or many may occur, 
dominal pain, loss of appetite, occasional natise 
and vomiting, slight constipation, and ^ sensa ^ 
of fulness in the abdomen arc the most freqo 
complaints. The pain may vary m its oral 
and its severity, but all author, hes ta'’'; 
the mildness of the symptoms. A low grade f 
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ily elevations of temperature and occa- 
liills is an almpst constant finding. The 
lood cell count may be slightly elevated, 
rule it is within the normal range.^- 
cal examination will usually reveal a thin, 
:d person in the younger age group, with 
ded abdomen. Soft dough}' masses may 
ible within the abdomen; these are due 
•ation and thickening of the omentum and 
-action into lumps by the formation of ad- 
10 

rculosis elsewhere is not a constant feature. 
E 109 cases, Olcott and Paccione found 
(sy no infection outside the peritoneal cav- 
le remaining cases tuberculosis was found, 
• of frequency, in the intestines, the fallo- 
)es and the lungs. Barrow found clini- 
at only 1 of 5 patients had active tubercu- 
ewhere. In the 6 cases presented here no 
uberculosis was found except in the peri- 

ROENTGEN FINDINGS 

e wet form of tuberculous peritonitis the 
)entgenogram taken in an early stage of 
ease usually shows ascites with a low 
leus. The characteristics of abdominal 
have been well described by Laurell 
ers.^^ A diffuse haziness of the abdomen 
with obliteration of the outlines of the 
nuscles and the suhperitoneal fat. The 
itestine, which is usually filled with gas, 
to be floating free in the abdomen. The 
gm is elevated. These features are not 
ive and may occur in a number of other 
) which are characterized by an accumula- 
peritoneal fluid. However, the presence 
es in a young person, with a history of 
;veral weeks or months before, should sug- 
; possibility of tuberculous peritonitis, and 
study of the colon and the small bowel 
be undertaken. 

le dry form of tuberculous peritonitis the 
Im demonstrates ileus alone. Here again 
re no pathognomonic signs. The small 
e is drawn up high in the abdomen, but 
;ition is difficult, in fact almost impossible, 
rmine without the aid of a contrast sub- 

roentgenoscopic and roentgenographic 
ation of the colon after a barium sul- 
nema is more informative. In my 

lurell, H. : Roentgenologic Signs of Abdominal 
1 : Roentgen Diagnosis of Peritonitis, Acta 
5:63-104, 1926; A Contribution to the Roent- 
cal Differential Diagnosis in' the Presence of 
uid in the Abdomen, ibid. 16:424-425, 1935. 
)sacesco, A. ; David, N., and Stanesco, C. : 
n Image of Free Intraperitoneal Fluid in Pcri- 
Presse mcd. 27-28:310-312, 1940. 


cases it revealed no intrinsic lesions, but the 
possibility of tuberculosis of the ileocecal region 
should always be borne in mind, as it may be 
the origin of tuberculous peritonitis. In tubercu- 
lous peritonitis the intestinal wall is rigid, with 
areas of narrowing and areas of dilatation, and 
the bowel is not freely movable in the peritoneal 
cavity. These features are present even in the 
wet form, because the two forms overlap and 
some degree of adhesive peritonitis is present in 
all cases. Roentgenograms taken after evacu- 
ation of the barium sulfate will confirm this im- 
pression. If the intestine is normal a completely 
empty transverse colon will tend to occupy a 
position lower in the abdomen than it did when- 
the distending mass of barium sulfate was present 
within its lumen. In tuberculous peritonitis there 
is little or no change in the position of the trans- 
verse colon after evacuation of -barium sulfate. 
Also on the film taken after the barium has been 
evacuated adhesive bands retracting the intesti- 
nal wall may sometimes be seen. 

Of greatest value is the study of the small 
bowel, which may be made by serial films or by 
injecting a barium sulfate mixture directly into 
the small bowel, after the method of Schatzki.^ 
The first abnormality noted is the rapid passage ' 
of barium through the small bowel, only about 
six minutes being required for its transit. A 
cause for this rapid movement of barium is 
that peritoneal irritation results in spasm of 
the muscularis mucosae, as explained by 
Golden.’® Rigidity and fixation of the loops 
of small intestine are marked, and extended 
observation will show no change in their posi- 
tion. The small intestine is shorter, and it 
occupies a smaller space than normal. Pincoffs 
and Boggs observed at postmortem examina- 
tion that the small intestine is frequently pulled 
to the right. My studies did not confirm this 
point but did demonstrate displacement upward 
as a rule. Occasionally a few loops may be low 
down in the pelvis, particularly in female patients 
with accompanying tuberculous - salpingitis. 
Although the small intestine is matted together, 
the intervening spaces between the barium- 
filled loops of small bowel are slightly widened 
and irregular, owing to the interspersion of 
fluid and fibrin between the peritoneal surfaces. 

No definite arrangement of the loops of small 
bowel was noted, other than that they were 
irregular and bizarre, as observed also by Ritvo ’ 
and Soper.® Abnormal segmentation of the 
barium-filled bowel, indicating a disturbance in 
intestinal motility, was seen in 3 of my patients. 

18. Golden, R. : Disturbance.s in Small Intestinal 
Motility, paper read at the meeting of the Xew 
England Roentgen Ray Society, May 19, 1944. 
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eiuj- 


i»n' j 'l; u i : N T I A i. j)( A{: .vos rs 
llic <linui\ostic, jmmuIs wiiich I Iwvc 
tiut.Uui .no f.nrly onnrlnsivc for a poncraliml 
chroiiio .-MllioNivo process iti the perifoncuni. 

.‘^tnrr.al diseases other than (nhercnioiis peri- 
tonitis may pive a sotnowhaJ similar rncnlgen- 
oyiaphic .appearance and should he considered 
in estnhlisinn^ the jlia^nosis. 

Adhesive iH-riionitis witli ascites will occur 
with carcinoinatnns peritonitis. 'J'his is fre- 
i|iienl!y secondary to carcinoma in the gastro- 
intestinal tract or in the female genital organs. 

.'\ {>riniary malignant growth in the gaslro- - - — ^ 

intestinal tract will he ilemonstratcd with the 7 ^is temperat 

routine Ivin’inn cnti'-)t.> #... i .1 i • t " ” ^ hospital varied between 98 2 

tomnu h.nmm .‘.nli.ite enema, and the himatutal too R, reaching 104 on one occasion. 

pelvic e.xannnation should disclose malignant _Lal>oralory E.ra,>m,afio„.-Thc urine w; 

disease ot the lower part of the genital tract 


mi hihcns, occasional nausea but no vomiting. He 

V Icnc 'T r - 

-stools. He had been inconvenienced bv noc 
(iiniiating twice nightly) for several years, but 1 
were no. other urinary symptoms. 

nysical /i.rumi;w//mi.-Tfie patient was a well 
\ eloped man, showing evidence of recent loss of wei 
•tit he was in no acute distress. His skin was drv 
hanging m folds; he had a few carious teeth ' 
luilse-^pvas regular, and his blood pressure was 
.s 3 's(oiic, and 102 diastolic; his heart was not enlar 
to percussion. The abdomen was tense, with a quest! 
able I...ISS in the right lower quadrant; there ' 
gascoiis distention. The right lobe of the prostate i 


In ovarian carcinoma, which ii.snally occiins 
in persons in an older age group, a ina.'^s in the 
pelvi.< may he .seen clearly, di.splacing the viscera 
upward. On liic other liand, in tuberculous 
salpingili.s, when it accomiianie.s peritonitis, the 
pelvic mass tciuls to hind down the lower loop 
of ileum. Lymphoma of the intestine with 
involvement of mesenteric lyngdi nodes is gen- 
erallv more localized. Tiic finding of disease 
clsewlicrc in the body will aid in the differ- 
ential di.agno.si.s. 'J'hcoretically, primary colloid 
carcinoma of the j)cn'tonei!m would be impossible 
to distinguish from chronic tuberculous perito- 
nitis. Unfortunately no case of this disease was 
available for this stud}*. 

In ovarian or paraovarian cyst a large mass 
will be visible, displacing the viscera upward. 
The adhesive factors, however, are absent. Re- 


as norn 

Examination of the blood revealed a hemoglobin c£ 
tent of 7A per cent, 4,500,000 red cells and 10,2 
white cells, with polj'tnorphonuclear cells 64 per ce 
l,vmphoc 3 ’fcs 28 per cent and monocjdes 8 per cei 
The stool gave a negative reaction to the guaiac te 
Cher ..al e.vamination of the blood showed sugar 82 m 
per hundred cubic centimeters, and nonprofein nitrogt 
22 mg., chlorides 96.9 mg. per liter, carbon dioxic 
26.8 mg. per liter, albumin 1.8 Gm. and globulin 7.3 Gn 
per hundred cubic centimeters, with an albumln-globuli 
ratio of 0.25. The protlirombin time was thirtj'-on 
seconds (normal was twenty-seven seconds). Th 
reaction of the blood to a Hinton test wi 

Rooifffcn E.vaiiii>ialio}i . — roentgenog 
chest showed linear areas of- atelectasi 
diaphragm on both sides, but it was other 
A series of roentgenograms of the gastroin 
and films taken after an enema of the small 
a colonic enema gave negative results. 

E.x'l>Ioratory Operation (Dec. 8. 1944). — The peri- 
toneum was tremendousl}^ thickened, as if in- 
volved in a chronic process, and there were many smal 


1 nc aciiicsive laciuib, iiuwevei, cut austiii.. xw. ... , 

troperi.o„cal horpia of the bowel might cause 

the segments of intestine to_ be drawn together revealed caseous tuberculosis, 

but would not cause change in motility. 

Other diseases which will produce ascites 
should be considered, including heart disease, 
cirrhosis or cancer of the liver, renal disease 
and pyeloplebitis, but the clinical features and 

the chemical picture of the blood will be differ- j^ver border of the small intestine appeared 
ent. Roentgenologically the signs of adhesion in smooth and higher than usual. No 
rn. .,7 c...rn will h. nh^ent. however, was evident. The ^ombmaUon oi^ 

ings should have indicated chrome nitrapenton 


In view of the pathologic diagnosis, the films take') 
after an enema of the small intestine were reuewe • 
and several suggestive factors became apparen . 
small intestine filled easily; the intestma loops • 
grouped with too great regularity, and the lengl^ 
the small intestine was perhaps unduly short. 


the large and small bowel will be absent. 

REPORT OF CASES 

Case 1. — The changes in the small intestine were 
noted on review of the roentgenograms, after the 
diagnosis had been established by exploratory lap- 
arotomy and biopsy. This case was reported^ by 
Schatzki.4 . It is presented here in greater detail, since 
it initiated subsequent investigation of tuberculous 
peritonitis. 

V. R., a 48 year old Polish man, was admitted to 
the hospital in November 1942, with the comp am 
loss of weight and abdominal pain of four mon s 
duration. 

History—The patient suffered with vague abdominal 
pain midway between the xiphoid process an 


disease, such as tuberculous peritonitis. 

Case 2.~The diagnosis was suggested Ib' ^ 
genographic -'t'y^arance of the large ‘ 

substantk . serial films of the f 

hour' *’ roentgenologic diagnosis uas 

bv pej r meoscopy and biopsy. 

T G. a 45 year old Syrian man, wa 
the hospital in Januarj- 1944, with a o 
heavy sensation -in thc_ f 

duration, unassociated with pain or g ■ 

History.— The patient suffered with c 
treVs consisting of a continuous sensation 
S wa, wor,. after meal,, unaecompa, 
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n, nausea or gas. Vomiting had occurred on a few 
:asions. His appetite had been ^oor, and the patient 
d lost 22 pounds (10 Kg.) in weight. For two 
)nths, sweats and chills during night and morning 
IS a continuous feverish feeling had also been present, 
instipation, which required the continuous use of 
:atives and which had been present for five or si.K 
irs, had recently become worse. Fatigue occurred 
)re easily than formerly. 

Physical Exatniiiafioii . — There was evidence of loss of 
light ; the nasal septum was deviated, and the teeth 
;re carious. Tenderness to deep pressure in the epigas- 
um and muscle spasm were found. No masses could 
felt, but the spleen and the liver were both palpable, 
is temperature during the stay in the hospital langed 
jm 98 to 104 F. 

Laboratory Examhiation . — The urine was normal, 
camination of the blood showed 5,400,000 red cells, 
iOO wliite cells and a liemoglobin content of 12 Gni. 
r hundred cubic centimeters. A hemogram showed 
lymorphonuclear cells 71 per cent, lymphocytes 24 per 
nt and monocytes 5 per cent. Serologic reactions to a 
inton and a Widal test and to a test for undulant 


The findings were consistent with tuberculous peri- 
tonitis (fig. 1). 

Peritoneoscopy (Jan. 24, 1944).— Multiple adhesions 
were present, which prevented visualization of the spleen 
or the liver. On the peritoneal surfaces of the ad- 
hesions and on parts of the bowel, which were un- 
recognizable, there were numerous tubercles, 1 to 3 mm. 
in diameter. Biopsy revealed tuberculosis of the peri- 
toneum. 

Case 3. — The clinical diagnoses considered in this 
case were ulcerative colitis, diverticulitis, carcinoma of 
the colon and tuberculous peritonitis. The first three 
were excluded by careful study of the colon and small 
bowel, while the changes found seemed consistent with 
tuberculous peritonitis. Subsequent peritoneoscopy and 
biopsy confirmed this diagnosis. 

A. Le R., a 47 year old man, was admitted to the 
hospital in April 1944, complaining of generalized 
abdominal distress of two months’ duration. 

History . — The patient, a physician in a tuberculosis 
sanatorium, had had pulmonary tuberculosis, which had 
been inactive for many years. He was well until two 
months before admission to the hospital, when he began 



Fig. 1 (case 2). — Roentgenograms taken after a barium sulfate enema, before (.4) and after (B) evacuation, 
here has been no change in the position of the colon after it was relieved of the weight of the barium sulfate 
id the patient assumed the upright position, indicating that a diffuse, adhesive process prevents motion of the 
lion and its mesentery. 


ver were negative. The stool gave a negative reaction 
I the guaiac test. 

Roentgen Examination . — A roentgenogram of the 
lest was essentially normal. A series of roentgeno- 
rams of the gastrointestinal tract showed no definite 
itrinsic disease in the esophagus, the stomach or the 
uodenum. A barium sulfate enema was given on Jan. 
8, 1944. The cplon filled readily, without evidence of 
bstruction. The sigmoid colon was high, and the 
ilenic flexure was displaced medially. The cecum 
Duld not be entirely filled, but n aho.ormality was 
emonstrated. The terminal portion ; ' -’’e ileum 
ppeared normal. After evacuation ot --.c.. idum 
ulfatc the mucosal pattern was normal, bi, . -there 
ppeared to be an abnormal rigidity of the colon. There 
■as no change in its position following evacuation, 
'he possibility of diffuse adhesions resulting from 
iberculous peritonitis was suggested. An enema of 
le small intestine was given Jan. 31, 1944. Hourly 
1ms showed the loops of the small bowel to be in an 
xtreniely fixed position but otherwise not remarkable. 


to suffer from generalized, vague abdominal distress 
associated with constipation. He lost his appetite and 
some weight but had had no bloody or tarry stools, 
nausea or vomiting. For four weeks before entry to 
the hospital he had fever every afternoon ; three weeks 
before his admission a localized cramplike pain in the 
left lower abdominal quadrant lasting an hour and re- 
curring for a week, appeared. There had been some 
symptomatic improvement in the two weeks before he 
was admitted. A roentgenogram of the chest taken 
at his own hospital had shown no evidence of active 
tuberculosis ; a barium sulfate enema had revealed 
some rigidity of the descending colon on the left side. 

Physical Examination . — The patient was a well de- 
veloped man, not in acute distress. His blood pressure 
was 130 systolic and 70 diastolic. His abdomen was 
distended, but there was no definite tenderness or spasm ; 
peristalsis was not hyperactive. There was questionable 
shifting dulness; no masses were felt. Examination- 
of the chest revealed generalized wheezing, which was 
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specially prominent in the upper part of the lungs, with 
ne moist inspiratory rales in the apexes. In the hos- 
ital, his temperature ranged between 98.6 and 101 F.; 
IS pulse rate varied between 90 and 120. 

Laboratory Exavihwtiou.—Thc urine contained al- 
nmin (2 plus) and a sediment, which consisted of 
red blood cells, 1 white blood cell and 3 epithelial 
2 lls per high power field and mucin, with occasional 
lumps. Studies of the blood showed 4,000,000 red 
:11s, 13,500 white cells and a hemoglobin content of 
1 Gm. per hundred cubic centimeters. A hemogram 
lowed polymorphonuclear cells 75 per cent, lympho- 
'tes 14 per cent, monocytes 10 per cent, eosinophils 
per cent and a rare polychromatophil. There was 
oderate achromia, with moderate variation in the size 
the red cells and normal platelets. The stool was 
dlow and liquid and gave a negative reaction to the 
laiac test. The serologic reaction to a Hinton test 
as negative. The sedimentation rate of the red cells 
as 15, 30, 44 and 48 mm. per hour. In a sulfobromo- 
ithalein sodium test (5 mg. per kilogram) 40 per cent 
the dye was excreted in forty-five minutes. A 


sinall intestinal enema Avas given on A 
1944. Barium sulfate flowed at a normal ra 
the duodenal loop to the jejunoileal junctioi 
mucosal relief of the jejunum was normal, 
loops were freely movable on palpation. All 
small bowel, however, lay above the level of th( 
At the end ^ of four minutes barium sulfate b' 
regurgitate into the stomach, and no progress! 
the small bowel was demonstrated for the n 
minutes, during which time a total of 1,200 cc. of 
sulfate solution was injected. Roentgenogram: 
immediately after the enema showed beginning 
of the barium sulfate into the ileum, and one-ha 
later it had reached the cecum. No dilated loop 
apparent, and so far as could be seen the fillec 
of bowel were freely movable in relation to one a 
The small intestine was at all times high in p 
however, and never descended below the crest 
ilium on the left side or went into the true pel 
citlier side. The general configuration of the 
bowel had not changed since the examinations 
elsewhere one month before. The position of the 



Fig. 2 (case 3). — Roentgenograms taken one-half hour (A) and one hour (R) after an enema o le . 
testine. Although the individual loops of small bowel are movable, the entire small intestine is e eva e 
n be seen that this is not caused by a pelvic tumor. The general configuration of the small bowe ren 
larged. 

phalin-cholesterol flocculation test gave a negatir’e bowel was abnormal and consistent with old 
suit. (fig. 2). An electrocardiogram showed no evidetio 

Roentgen Examination . — ^At least two roentgeno- pericarditis , ^ ^the"[^ectuni. 

ams, which were taken at another hospital, showed resu ts excep or som . 

: lower par, o£ ,he .mail bowel to be fixed in Frrtoro^,. 

sition. A barium sulfate enema was given on April 26, demonstra e in wliicli could 

44, Barium sulfate passed from the rectum to ,b. /“-"Tlwtri'onS tXef itbo.t « 

the upper half of the r«um appeared lightly nar- rlund ligameu. 

wer than usual and the distance between the posterior ^mall bowel and on the peritonei 

:tal wall and the sacrum greater, but there was no ahrinminal wall The liver appeared norni 

idence of intrinsic defect in _ the upper part of the no diagnostic abnormal. 

:tum or sigmoid. The midsigmoid appeared kinked tuberculosis of the peritoneum. 

itself and its relationship to the remainder of the ^ ntmflirr 

pnoid could not be changed by palpation ; this sug- Case 'otoniv and biopsv had bf 

sted that it was fixed in position by extrinsic "diere an e.xplorato > ^ 

hesions. No definite filling defect, ulceration or 
,'erticula could be seen in the colon. Indistinct peri- 
leal markings indicated moderate ascites. Because the 
dings suggested tuberculous peritonitis, study of the 
lall bowel Avas recommended. 


done. Owing to the unavoidable lag in : tl 

of records the patient Avas fully stu icf 
history and slides were received. The (hag 
made on the basis of the changes in the larg , 
and Avas substantiated later by the surgeons 
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nd the microscopic sections, which were reviewed by 
ie patliologist at the Massachusetts General Hospital. 

History. — P. M., a 16 year old single Turkish girl, 
•as admitted to the hospital in April 1944, complaining 
f chills and fever of one year’s duration. She had had 
o known contact with tuberculosis. One year before 
dmission to the hospital she had noted fatigue and a 
un-down feeling, which one week later were followed 
}■ daily nausea and vomiting, chills and fever. The 
ausea and the vomiting subsided at the end of a 
I'eek with treatment at the hospital, but chills, fever, 
nore.xia and fatigue continued, in spite of rest in bed. 
l.fter an exploratory laparotomy she spent six months 
11 a sanatorium, without improvement. 

Physical E.ramiitaliou . — ^The patient was an under- 
levelopcd or undernourished, tired-looking girl who 
ppeared chronically ill. Her pulse rate was 110 and 
ler blood pressure was 90 systolic and 70 diastolic. 
There was tenderness over the right side of the epi- 
;astrium in the region of the operative scar. Her 
emperature on admission to the hospital was 101 F., 
anging throughout hospitalization between 99 and 


pyelogram showed no abnormalities. A roentgenogram 
of the chest showed calcification in the base of the 
upper lobe of the right lung and a calcified gland in 
the mediastinum. There was no definite evidence of 
active disease within the pulmonary fields. A roent- 
genogram of the abdomen indicated that the bones of 
the pelvis were somewhat atypical. 

A barium sulfate enema was given on April 20, 1944. 
Barium sulfate flowed readily to the cecum, and the 
entire colon filled well. The ileocecal valve opened, and 
a long loop of ileum in the terminal portion filled and 
appeared normal. The film taken after evacuation showed 
good emptying and a normal colon. There were, how- 
ever, numerous loops of nondilated small bowel on the 
right side of the abdomen. 

A roentgenographic series of the gastrointestinal tract 
on April 26, 1944 showed that the esophagus was 
normal, that the stomach contained considerable secre- 
tion, which obscured, the details of the gastric mucosa, 
and that there was a small residue of the motor test 
meal. The pylorus opened after a slight delay; the 
duodenal cap was deformed. On the greater curvature 



Fig. 3 (case 4). — Two roentgenograms of the same patient taken one week apart, each after evacuation of a 
barium sulfate enema. Comparison of A and B shows that there has been only a slight change in the position 
of the colon and the terminal portion of the ileum. The configuration of the terminal portion is abnormal, 
suggesting a matting together of the loops. 


104.5 F. (practically sustained fever with a rare normal 
temperature). Her pulse rate was from 80 to 130, aver- 
aging 100; her respiratory rate was from 20 to 35. 

Laboratory Examination . — The urine was normal. 
Examination of the blood revealed 4,200,000 red cells, 
21,200 white cells and a hemoglobin content of 12 Gm, 
per hundred cubic centimeters. A hemogram showed 
polymorphonuclear cells 79 per cent, lymphocytes 14 
per cent, monocytes 3 per cent, a few toxic poly- 
morphonuclear cells, no malaria organisms, myelocytes, 
4 per cent and a few target cells. A smear was normal. 
The sputum was thick and mucoid gra}' and contained 
no tubercle bacilli. Both the sputum and the stool 
gave negative reactions to a guaiac test. The gastric 
juice contained no tubercle bacilli and no free acid; 
there was 1 unit of acid after administration of hista- 
mine. A nasal smear failed to reveal tubercle bacilli. 
The reaction to tuberculin in a 1 : 10,000 dilution was 
strongly positive. 

Roentgen Examination (April 17, 1944). — Roentgeno- 
grams showed enlargement of the spleen, with the liver 
within the upper limits of normal. An intravenous 


was a crater, appro.ximately 2.5 cm. distal to the 
pylorus and _ slightly toward the anterior wall. The 
crater measured 5 mm. The remainder of the duodenal 
loop appeared normal. The residue of the motor meal 
was in the terminal portion of the ileum and the 
proximal part of the colon (fig. 3). 

Another barium sulfate enema was given April 28, 
1944. The results were normal except for slight ir- 
ritability in the cecum and the ascending colon, which 
were filled and appeared normal. After the results 
of the two examinations were compared the conclusion 
was that it was unusual for the colon and the demon- 
strated portion of the lower part of the small intestine 
to remain in the same position. This suggested a lack 
of flexibility and changes similar to those in dry 
tuberculous peritonitis. 

Microscopic sections from another hospital were re- 
ceived and reviewed on April 29, 1944. There was 
histologic evidence of tuberculosis. 

Case 5. — This patient was seen some years before 
the present study was begun. The case is included 
because the roentgenologic changes were e.xtcnsivc. 
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Itlioiigli tlicir full diagnostic significance was not 
calizcd at the tiine. Study of the small bowel was 
epeated in 1944 by passing the barium mixture through 

Alillcr-Abbott tube, and the matting together of the 
mall bowel persisted. The diagnosis was made b)' 
xploratory laparotomy and biopsy; it might have been 
iiadc on the basis of the rocntgcnograpliic appearance 
f the small bowel. 

A. IC, a 38 year old married woman, was admitted 
a the hospital in March 1940, because of abdominal 
ain of seven months’ duration. 

History . — She had been in tlie hospital for one week 
1 October 1936, at whicli time she was discharged 
:ith the diagnosis of “abdominal pain of undetermined 
rigin, calcified abdominal glands and question of old 
uberculous peritonitis.” She was fairly well between 
936 and 1940 but continued to have recurrent, mod- 
rate .attacks of pain in the right lower quadrant of 
lie abdomen, at times radiating' down the anterior 
Lirface of the right leg. In August 1939, a colicky, 
iidh3'pogastric pain appeared; in October she was 
onfined to bed for a month because of abdominal pain. 


and 80 diastolic; her temperature was normal anc 
pulse rate 80 to 100. 

Laboratory Exaimuatiov. — The urine was noi 
Studies on the blood revealed 4,040,000 red blood ^ 
9,400 white blood cells, a hemoglobin content o 
per cent, polymorphonuclear cells 60 per cent, lym 
ci'tes 30 per cent, monocytes 9 per cent and eosino 
1^ per cent. A smear was normal. The stool 
light gray and liquid and gave a negative reaction tc 
guaiac test. The Hinton test gave a negative re 
The reaction to the van den Bergh test was non 
the blood protein content was 6.6 per cent and the i 
protein nitrogen 18 mg. per hundred cubic centime 

Roentgen E.vaniination. — A. plain roentgenogram 
the abdomen revealed multiple areas of calcificatior 
the lower part of the abdomen, which were probj 
calcified glands. There were several slightly dih 
loops of small intestine in the left upper abdom: 
quadrant and a small amount of gas in the la 
intestine. A barium sulfate enema was given Hard 
1940. The enema indicated probable calcified glands ; 
extrinsic pressure in the region of the sigmoid. Se; 



Fig. 4 (case 5 ). — Roentgenograms of the small bowel taken hourly. A, four hours after administration c 
arium sulfate. B, five hours after administration of barium sulfate. The small intestine is drawn into i 
bdomen and matted together, owing to the diffuse adhesive process. Slight widening and irregularity o 
paces between the loops of intestine can be seen. 


ssociated with chills and intermittent sweats. During 
le last two weeks of this illness she became jaundiced 
nd the stools were clay colored; the pain shifted in 
ication, occasionally radiating to the angle of the right 
;apula. One week before entry to the hospital the 
;ools were again light colored, but she was not 
lundiced. There had been no vomiting, diarrhea or 
irry stools, although when she was constipated the 
:ooIs had at times been flecked with blood. There 
ad been no loss of weight. 


Physical E.ramination . — The patient was fairly well 
eveloped and nourished and not in acute distress. Her 
mo^ue was pale, as were her hands, which had a 
eculiar cyanotic appearance in the fingers. The 
bdomen was slightly distended; tliere was hyper- 
eristalsis ; palpation was difficult, owing to resistance of 
le abdomen. The liver and the spleen were not felt; 
lere was slight tenderness in the right upper quad- 
ant of the abdomen. Pelvic examination showed a 
oorlv defined mass in the left lower abdominal 
uadrant, the size of a hen’s egg, apparently co„- 
ected witit the fundus and occupying the position of 
le left ovary. The blood pressure was 120 systolic 


•oentgenograms of the small intestine on 
940 showed no delay in the passap of barium, t 
ejunal loops showed some dilatation, which ciang 
n degree during the examination. The ileum vas 
Hated. Its loops stayed together in a rather pecu 
onstant arrangement, as if thej' were in some 
ac. There was definite abnormality in the . j,, 
sstine, which was considered to be due to an 
ring peritoneal lesion. A second examina lo 
rmed the partial obstruction, but it was s * [ju'es 

'hether adhesions had produced the abnorm. 

fig. 4). „ V free 

Exploratory Laparotomy (March 27, 
eritoneal cavity could be demonstrated. The a 
.oked as if glue had been poured Wto d an , 
fffened it to a tough fibrous consistent', 

Ijacent coils of intestine together. ws 

irmed septums, or compartments. A pi c . 

lem was isolated for biopsy. There uas 

'idence of tuberculosis. ij.^. 

Case 6.— This case indicates that ap' s 

rritoneal cavity will persist for some 

irent subsidence of disease. 
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A. S., a 35 year old Negro woman, was admitted to 
the hospital in May 1944, because of syphilis of the 
central nervous system. 

History. — Three )’ears before admission to the Massa- 
chusetts General Hospital she was treated in another 
hospital for chronic tuberculous peritonitis, proved bj' 
aspiration and guinea pig inoculation. On admission to 
the !Nfassachusctt.s General Hospital she complained of 
vague pain fn the abdomen and occasional nausea but 
no vomiting. This patient was studied because of 
interest in determining how long roentgen changes 
attributable to tuberculous peritonitis persist, although 
the patient becomes relatively asymptomatic. 

The results of laboratory tests, the temperature, the 
pulse and the respiratory rate were normal. 

Roentgen ) E.vaniination. — A roentgenogram of the 
chest was e/ssentially normal. A small intestinal enema 
was givenf May 23, 1944. Barium sulfate passed 
through t’he small intestine rapidly, reaching the cecum 
in five ^or six minutes. The length of the small 
intestinje was less than normal, and there was some 
‘rixa^ibh of the loops. The space between the individual 
loops, however, was widened. At the end of three 
hours the greater part of the barium sulfate had 
passed into the colon. There was some abnormal 
segmentation of the small bowel. The findings sug- 
gested adhesive peritonitis, probably tuberculous in 
origin. A barium sulfate enema showed a normal large 
bowel. 


summary 

Six cases of tuberculous peritonitis are pre- 
sented in 3 of which the preoperative diagnosis 
was suggested by tbe roentgenographic appear- 
ance of the large and the small bowel. 

Tuberculous peritonitis results in a diffuse 
adhesive process involving the peritoneal sur- 
faces. This gives rise to certain distinctive 
features, which may be seen on the plain roent- 
genogram and on roentgenograms of the large 
and small intestines taken after barium sulfate 
enemas. These diagnostic points are: 

1. A low grade ileus with a varying amount of 
intra-abdominal fluid will be seen on tbe plain 
roentgenogram. 

2. The barium sulfate enema will show the 
large bowel to be in a fixed position. Occa- 
sionally adhesions can be demonstrated. 

3. The enema of the small intestine will dis- 
close rapid passage of the barium sulfate as a 
rule. The loops of the intestine are bound to- 
gether, and the bowel is shorter than normal. 
The intervening spaces between the barium-filled 
loops tend to be slightly widened and irregular. 
Abnormal segmentation may be seen. 


EFFECT OF MASSIVE EXPERIMENTAL HEMORRHAGE ON 
HEPATIC FUNCTION IN DOGS 

CARL IRENEUS Jr, M.D, akd CHARLES B. PUESTOW, M.D. 

CHICAGO 


Little can be found in the literature at the 
present time, from either the experimental or 
the clinical standpoint, to indicate what effect 
massive hemorrhage followed b}’’ shock might 
have on hepatic function. Since the liver is im- 
portant for the synthesis of certain blood pro- 
teins, including hbrinogen, and since severe 
hemorrhage can considerabl}' deplete these pro- 
teins, impaired hepatic function produced by 
hemorrhage might result in inadequate restora- 
tion. It is possible that other functions of the 
liver also might be decreased as a result of hepatic 
cellular damage due to hemorrhage. Patients 
who die of severe postoperative shock caused by 
hemorrhage present clinical manifestations sim- 
ilar to those observed in so-called “liver death,” 
which has been described in detail by Boyce and 
' dcFetridge ^ and others. However, it is well 
■ --blished that most of the patients with wani~ 

' ''Ions of “liver death” have had definite 
' -d' I rent of hepatic function due to previous 
■ ipatic infection or damage and perhaps have 
had a preoperative hepatic .function which was 
at or below the critical level. It has not been 
established as yet that severe hemorrhage causes 
enough hepatic damage to be of any significance. 

The experimental work to be presented was 
performed in an effort to determine whether or 
not massive hemorrhage could produce enough 
damage to the liver to give rise to hepatic insuffi- 
ciency. The work of Blalock - and of others 
has sufficiently proved that shock per se and 
shock due to hemorrhage are two separate and 
distinct clinical entities, although similar in many 
respects. The former is identified by hemocon- 
centration and definite pathologic changes in the 
organs which are observed at necropsy and is 
characterized by diffuse edema and focal necroses 
in the liver, kidneys and other organs. The 
typical picture seen at necropsy after death due 


to hemorrhage, in contradistinction, consists 
hemodilution and normal organs except for th( 
pallor and shrunken appearance. / 

DeLor and Reinhart,^ in their analysis of tes 
of hepatic function in 381 cases, foun/d that t 
sulfobromophthalein (bromsulphaleinj test, t 
blood prothrombin test and the hippurid acid it 
gave roughi}'- parallel results as hepatic [functii 
was diminished. The galactose tolerance Wst iv 
the least reliable. The sulfobromophthalefjnJ;e 
was the most sensitive for the identification c 
earl}! hepatic damage. The mortality rat 
mounted rapidlj! for persons with 50 per cent o 
more diminution of hepatic function, as estimate! 
b}! these tests. DeLor and Reinhart conclude! 
that if results of two or more of the tests indicah 
diminished hepatic function the mortality anc 
the morbidity rate are definitely greater and that 
as yet no single test of hepatic function furnishes 
as reliable a progiiosis as that which may be 
derived from two or more tests. 

Rhoads and Warren studied the prothroinbm 
content of the plasma in persons with hepatic 
injury and also in completely hepatectonn'zecl 
dogs and stated that the liver is probably tiie 
sole source of synthesis of prothrombin. Smitli 
and co-workers,® in recent work in their labora- 
tor}!, showed thk the liver is important in tlie 
manufacture of prothrombin. Ordinary tests foi 
determining bleeding and clotting time reveal an 
abnormality only when prothrombin deficienc}' 'S 
extreme. They give normal results even vhen 
the plasma prothrombin value is approaching t le 
danger level. Smith and associates have foim' | 
by their bedside technic that a tendency to bleed- 
ing commonly occurs Avhen the test gives walne: 
of 40 per cent or less. Values of 40 to 70 pc 
cfnt are- definitely in the danger zone. Tbe} 
also noted that for laboratory workers the norma 
variations in the prothrombin time are rar 
more than 15 per cent of normal. 


From the Department of Surgery, University of 
[Ilinois College of Medicine, and the Research and Edu- 
:ational Hospital. 
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Price, Hanlon, Longinire and Metcalf,” in 
their experiments on the effects of acute hemor- 
rhage in healthy clogs reported no specific data 
regarding the effects on hepatic function in the 
animals in their series. The amount of blood 
which they removed per animal averaged 35.8 
cc. per kilogram of bod}”^ weight. The amount of 
blood removed from animals in our series to 
produce massive experimental hemorrhage was 
only 30 cc. per kilogram. However, the bleeding 
time for our experiments, being only thirty 
minutes, was much shorter than that used by 
Price and co-workers. 

Moon and associates ' suggested that for the 
sake of accuracy the expression “shock and 
hemorrhage” should be substituted for the term 
“hemorrhagic shock.” They urged investigators 
not to use hemorrhage as a means of producing 
shock experimentally. If the results so obtained 
are interpreted as applying to shock, erroneous 
conclusions may be drawn. Harkins ” stated that 
his work and that of Blalock and of others har'C 
led to a conclusion contrary to that of Moon, 
namely, that if the hemorrhage is allowed to con- 
.. tinue long enough the restitution of even more 
: blood than was lost will not restore the animal 
or the patient. 

EXPERIMENTAL TECHNIC 

In an attempt to simulate as closely as possible con- 
ditions of hemorrhage as they would occur in the 
operating room, dogs, under anesthesia induced with 
intravenously administered pentobarbital sodium, were 
bled from the jugular vein, predetermined amounts of 
blood being taken every five minutes for from thirty 
to thirty-five minutes. Previous experimental work has 
■ shown that if blood in the amount of 0.5 per cent of 
body weight is withdrawn every five minutes for thirty 
minutes the blood pressure drops below the critical level 
and death invariably ensues within ten minutes unless 
supportive therapy is given immediately on cessation of 
the bleeding. 

The accompanying graph represents the mean blood 
pressure readings for many experimental animals. If, 

: for example, blood equal to 0.5 per cent of the weight 
of a dog weighing 15 Kg., or 75 cc., was withdrawn 
every five minutes for thirty minutes, .525 cc. of blood 
would be removed. This corresponds to approximately 
3 per cent of the body weight. Bleeding was terminated 
at this point, designated by A on the graph. The mean 
\ blood pressure, indicated by A, was 58 mm. of mercury. 

The blood pressure readings were checked both by a 
' ' cannula in the femoral artery and by a cuff on the leg. 

However, the criterion used to determine the end point 
/i of the bleeding was not the blood pressure but the 

6. Price, P. B.; Hanlon," C. R. ; Longmire, W. P., 

, and Metcalf, W. : Bull. Johns Hopkins Hosp. 69:327 

^ ■ (Oct.) 1941. 

7. Moon, V. H. ; Morgan, D. R. ; Lieber, M. M., 

*’ and McGrcw, D.; Similarities and Distinctions Be- 
tween Shock and Effects of Hemorrhage, J. A. M. A. 
117:2024 (Dec. 13) 1941. 

8. Harkins, H. N.: Surgery 9:231 (Feb.) 1941. 


calculated total amount of blood. Obviously with this 
method several animals died before our bleeding technic 
became sufficiently accurate to bleed the animals to the 
minimum level compatible with life. A total of 12 ani- 
mals were bled in this manner. Four animals had to 
be given transfusions of from 2 to 3 ounces (60 to 90 
cc.) of their own blood in order to keep them alive. 
One animal died within the first twelve hours/ apparently 
from hemorrhage. 

The 11 animals that survived were subjected to tests 
of hepatic function at varying intervals postoperatively 
for ten days. The tests used were the sulfobromoph- 
thalein sodium (bromsulphalein) test, as described by 
Rosenthal and White,” the galactose tolerance test, 
introduced by Bauer in 1906, the prothrombin time 
test, with the bedside technic of Smith and associates,” 
and the serum phosphatase test.i^ The hippuric acid 
excretion test, as clinically employed by Delprat and 
Whipple,’^” did not give accurate results in normal 
dogs with sufficient consistency to warrant its use in 
the experimental data. Also, the important cephalin- 
cholesterol flocculation test, described by Hanger,^” 



Mean blood pressure readings for experimental animals. 

could not be used for the reason that the serum of 
normal dogs is flocculated by this technic. Control tests 
were performed on normal dogs. 

RESULTS 

The normal values used for the various tests 
ma}' be listed as follows : "Values of 1 to 4 mg. 
of serum phosphatase per hundred cubic 
centimeters of serum were considered nor- 
mal. The mean prothrombin time calcu- 
lated for normal animals averaged eleven 
seconds. Any excretion of more than 1.5 Gm. 

9. Rosenthal, S. M., and White, E. C. : Clinical 
Application of Bromsulphalein Test for Hepatic 
Function, J. A. M. A. 84:1112 (April 11) 1925. 

10. Bauer, A.; Wien. med. Wchnschr. 56:20, 1906. 

11. Gutman, A. B.; Olson, K. B. ; Gutman, E. B., 
and Flood, C. A.: J. Clin. Investigation 19:129 (Jan.) 
1940. 

12. Delprat, G. D., and Whipple, G. H.: J. Biol. 
Chem. 49:229 (Kov.) 1921. 

13. Hanger, F. M. ; J. Clin. Investigation 18:261 
(May) 1939. 
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of galactose was regarded as indicative of im- 
paired hepatic function. The control animals 
which were submitted to the galactose tolerance 
test never excreted more than 1 Gm. of galactose. 
Twenty grams, or half of the standard clinical 
dose, was used.- All the animals in the series 
approximated 15 Kg. in weight; so the dose was 
not varied. Retention of 35 per cent or less of 
sulfobromophthalein sodium in five minutes and 
of a trace or less in thirty minutes was regarded 
as normal. 

The result of the prothrombin time test was 
100 per cent of normal for 4 animals. 92 per cent 
of normal for 2, 84 per cent of normal for 4 and 
73 per cent of normal for 1 animal, the last result 
indicating perhaps slight impairment of liepatic 
function. The results for the control animals 
were 100 per cent of normal except for 1, which 
was 92 per cent of normal. 

The serum phosphatase values were within 
normal limits for all animals. 


hemorrhage, was to estimate the effect of mass 
experimental hemorrhage on the functions of 
liver. 

The sulfobromophthalein sodium test gave 
tirely normal results for 8 of 11 dogs, and rest 
for the other 3 animals Avere just barely abi 
the upper limits of normal. 

The serum phosphatase readings . were wit 
the range of normal variation. Drill,' Anneg 
and Ivy,^^ in recent experimental AA'ork, a 
eluded that the serum phosphatase level is 
definite value in determining impairment 
hepatic function. 

The prothrombin time was normal or witl 
the variations of normal for 6 of 11 anim: 
However, for 1 animal a result of 73 per o 
of normal was still 33 per cent above the p: 
thrombin time at which a tendency to bleedi 
is supposed to occur. 

The galactose tolerance test was the only c 
that consistently showed results indicatiA^e 


Results of Tests of Hepatic Function 


/ 


Number of doe 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Ectention of sulfobromo- 










35% 

Trace 

phthnlein sodium 

5 minutes 

so minutes 

45% 

6% 

30% 

Trace 

30% 

0 

25% 

0 

50% 

15% 

40% 

10% 

30% 

5% 

6% 

0 

20 % 

0 

■othrombin time, per cent of 

92 

U 

100 

84 

84 

73 

100 

92 

100 

100 

S TP 

. ■<>'‘>otose tolerance, Gm 

0.937 

1.5 

1.66 

3.69 

2.59 

0.651 

8.73 

1.27 

j 05 

4.59 

1.69 

1.44 

Serum phosphatase, mg./lOO ce. 

1.12 

1.80 

1.19 

1.91 

1.66 

S.Oo 




11 


Trai 

0 


4.9J 

2.11 


The sulfobromophthalein test gave residts 
within normal limits for all but 3 animals, which 
had a retention of the dye slightly above the 
normal limit. 

The galactose tolerance test revealed an excre- 
tion above normal in 8 of tlie 1 1 animals,^ indi- 
cating hepatic impairment in those animals. 
Those animals were not checked to see if the 
galactose tolerance returned to normal later. 

COMMENT 

Shock as mentioned in this paper refers only 
to the syndrome of shock produced by hemor- 
rhage and accompanied by peripheral circulatory 
failure Avith vasoconstriction, hemodilution and 
a rapid, easily compressible pulse. Blalock 
stated : "The blood loss that aviII produce death 
in does is approximately five per cent of the 
hndv Aveieht.” The amount of blood AvithdraAvn 
from Jurlnimals Avas slightly less ; hoAvever, Ave 
pndpavored to produce only sublethal hernor- 
the bleeding time Avas limited to thirty 

Tht^purpose of these experiments, avoiding 

entirely tlie controversial subject of shock versu 


hepatic damage, the excretion of gf setose be,, 
above normal for 8 of 11 animals. Any e-\ 
of galactose above 1.5 Gm. was consiteed a 
normal or denoting a damaged 
chyma. Of the 8 animals with excretion 
normal, 6 excreted 3.69 Gm. or more. S« 
animals excreted 2.59 Gm. or more 
excreted 8.73 Gm., or over a third of the 

■^irsulaSing the experimental ivoA oHl 

various workers for the past ' 

a general agreement that i ,es. 

test is one of the most valuable of the var 
'ofhiatic function, » -tradistmc ho « 
opinion of DeLor and 

that the galactose toleranc rj^^^^ever, mos 

reliable one used m sen 

workers are in agreement that its g ^ 

"chShS^eticor.^^^ 

tious type- ^ ^ ^ ^ c. 

CrCmTv. A- Annc|crs J. 
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In an effort to produce even a finer dividing 
line between sublethal heinorrbage produced on 
tbe initial attempt and death small amounts of 
blood were removed daily, postoperatively, in 
an endeavor to reach a level which would still 
he compatible with life. However, this additional 
bleeding was not successful because we had no 
means by which to gage how the amount of blood 
removed would he tolerated. The removal of 
only small amounts, of from 10 to 30 cc., invari- 
ably resulted in death almost immediately. This 
agrees with the work of Price and co-workers, 
who stated that in the late stages of posthemor- 
rhagic shock dogs become e.xtremely sensitive to 
loss of blood, so that even the loss of only a few 
cubic centimeters may precipitate collapse of the 
circulation. Obviously, if enough animals were 
hied sooner or later an occasional dog would he 
hound to survive long enough to have tests of 
hepatic function performed at a time when the 
parenchymatous organs had been affected by the 
general anoxia due to massive experimental 
hemorrhage. 

.Although the irreversible changes due to anoxia 
in the parenchymatous organs occur after hemor- 
rhage, they appear only after anoxia has been 
present for a sufficient length of time. Seven of 
the 11 animals in this series which received no 
supportive therapy still appeared to be in hemor- 
rhagic shock the next day, as evidence by their 
listlessness and unresponsiveness. This continued 
evidence of shock with its accompanying anoxia 
would tend to indicate an anoxia of sufficient 
duration to produce damage to the parenchyma- 
tous organs. However, the fact that in a few 
days the dogs were up and about and appeared 
fairly normal on clinical observation seems to 
emphasize the enormous reserve of the dog’s 
hepatic function, besides the remarkable capa- 
bility of the animal to recover after hemorrhage. 
Obviously, from the multiplicity of functions 
])ossessed by the liver, no single test will detect 
impairment of all the functions unless the damage 


is severe. However, it is generally agreed that 
if one or two tests give positive results at least a 
certain amount of hepatic insufficiency exists. 
In other words, the tests are so insensitive that 
a positive result must be considered distinctly 
significant. True, certain tests yield false posi- 
tive results. The cephalin-cholesterol flocculation 
test is an example of this, but it was not used in 
these experiments. The wide margin of safety 
possessed by the liver, only 30 to 40 per cent 
being necessary to maintain life (with undoubt- 
edly less in animals), offers a possible explana- 
tion of only mild impairment of function produced 
by hemorrhage in our experiments. Routine de- 
terminations of sulfobromophthalein and pro- 
thrombin levels for patients after massive opera- 
tive hemorrhage might aid in solving this ques- 
tion, for patients in posthemorrhagic shock clin- 
ically present a picture similar to that described 
as associated with “liver death.’’ 

SUMMARY 

Massive acute experimental hemorrhage was 
produced in 12 dogs. 

The sulfobromophthalein sodium, galactose 
tolerance, serum phosphatase and prothrombin 
time tests of hepatic function were performed on 
these animals at varying intervals after the 
bleeding. Control tests had previously bden made 
on normal animals. 

The galactose tolerance test revealed marked 
impairment of the liver’s abilit}’- to assimilate 
galactose, as 8 of 11 animals excreted amounts 
far in excess of those of the control animals, 
which were considered normal. 

The prothrombin time was prolonged defi- 
nitely for 4 of the 1 1 animals. 

Results of sulfobromophthalein and the serum 
phosphatase test were normal. 

We believe that definite although slight impair- 
ment of hepatic function as evidenced by the 
results of the tests used in our experiments was 
produced by massive acute hemorrhage. 



ASEPJIC NECROSIS OF THE HEAD OF THE FEMUR 
FOLLOWING TRAUMATIC DISLOCATION 
OF THE HIP 

SAMUEL KLEINBERG, M.D. 

NEW YORK 

rhc pui'iTOsc of this rejinrl is twofold ; first, to Aseptic necrosis encountered in other 
call attention to the possibility of traumatic dis- ditions, such as Legg-Perthes disease, hac 
location of the hip occurring without rupture of assumed to be a direct result of interferena 
the hgamentum teres : second, to record a typical the blood supply coming to the femoral 
case of aseptic necrosis and deformity of the head through the ligamentum teres. This assim 
of the femur with its ligamentum teres intact 
and thoroughly vascularized, the pathologic con- 
dition having arisen from a traumatic interrup- 
tion of the blood supply of the femoral head 
coining through the capsule of the hip joint. 

It had been my impression ' that aseptic 
necrosis of the femoral head following a traumatic 
dislocation of the hip was the result of two 
factors : ( 1 ) rupture of the ligamentum teres 
during the dislocation, with consequent depriva- 
tion of its blood supply to part of the femoral 
head, especially to the summit of the head, and 
(2) too (early weight bearing, with collapse of 
the osseous lamellas before adequate regenera- 
lion of bone. My belief was seemingly confirmed f quel to an .nterrupt.oii of the blood su 
by the conclusions of Banks snd Phe,nister.= teu"’“‘uut teres. 

The dinicopathologic picture seemed dependent 
on a rupture of the capsule of the hip joint and 
more particularly on a rupture of the ligamentum 
teres, a tear of which was apparently inevitable 
in a traumatic dorsal dislocation. Early roentgen 
examination showed involvement mainly of the 
top, or proximal, portion of the femoral head, 
explicable on the basis that the blood suppL' was q'l-jJs experience refutes my own impression 3 
cut off from the ligamentum teres and an anemic opinion of others = that the ligamentum fei 
infarct was formed. Later changes, or irregu- jg ruptured in every case of traumatic dor 
larities of the femoral head, islands of necrotic dislocation of the hip. 

bone and marginal osteophytes were the result common knowledge from numero 

of aseptic necrosis of the bone and natures angiologic studies that the femoral head has tlir 


was based mainly on experimental worl 
which section of this ligament led to grosi 
histologic changes in the femoral head i 
were identical with those observed in ] 
Pertlies disease. Several years ago, in stu( 
the ligamentum teres removed- at operatic 
cases of Legg-Perthes disease and case 
slipped femoral epiph 3 'sis, I ^ was surprise 
find that in at least several cases of L 
Perthes disease the ligamentum teres had p: 
and adequate arteries and veins which she 
no disease of their walls and were appan 
normal. It then became apparent that as( 
necrosis of the femoral head was not alwa' 


The case to be reported is another interes 
instance of aseptic necrosis of the femoral 1; 
following a traumatic dislocation in wl 
exposure of the hip some time after the inj 
showed a normal ligamentum teres with pat 
blood vessels and no scars to indicate a previ 
injury. The pathologic condition must li 
resulted from damage to the capsular vessi 


efforts at repair. 


Read before the Orthopaedic Section of the New 
York Academy of Medicine on April 21, 1944. 

1. Kleinberg, S.: Aseptic Necrosis of the Femoral 
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sources of blood supply, namely, the liganientti 
teres, the capsular vessels and the vessels in d 
femoral neck. The amount of blood from eac 
of these sources varies at different ages and i 


3. Zemansky, A. P., Jr., and Lippman, R. K.: Th 
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_. , _ -Or^np Head of the Femur During the Period of Growth, a”' 

Following Traumatic Dislocation of the Hip, J. B Possible Relationship to Perthes’ Disease, Snrg- 

& Joint Surg. 23:753 (Oct.) 1941 Phemister D. B ^929 

Fractures of Neck of Femur, Dislocation of Hip, and ' , , c .11- 'nri^nr, F - Ohservations oa 

415 (Sept.) 1934. 
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Joint Dis. 1:72 (July) 1940. 
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different persons. Generally speaking the supply importance in contrast to the rich supply from 
through tlie ligamentum teres is less than through the capsule and the periosteum, 
the other avenues. One is reminded of the work 

of Wolcott, “ who in recent years and with wider report of a case 

experience concluded that the blood supply a. H., a man 20 years of age, was admitted to my 
entering the ligamentum teres was of minor service on Dec. 9, 1941, because of pain and stiffness 



Fig. 1. — A, anteroposterior roentgenogram of tlie right hip, showing marked enlargement and irregularity of 
le femoral head, considerable reduction in the vertical diameter of the head and numerous vacuolated, or porotic, 
eas and patches of sclerosis. There is some formation of new bone at both the superior and the inferior 
)rder of the head. The epiphysial line has disappeared. B, lateral roentgenogram of the hip, showing flattening 
id irregularity of the articular surface of the head, several clearly visualized vacuolated areas and extensive 
lerosis. There is periosteal formation of new bone on the inferior border. 



Fig. 2. — Section of the ligamentum teres (X 100). There are numerous patent blood vessels and no evidence 
if a tear or reparation in the connective tissue to indicate an injury. The walls of the arteries are thickened 
lut not to an abnormal degree. ^ 

i 

in the right hip and a limp. Four years previously j 

5. Wolcott, W. E. ; Circulation of the Head and he was injured in a ball game, sustaining a dislocation | 

'leek of the Femur: Its Relation to Nonunion in of the right hip. He was taken to a hospital, where j 

Fractures of the Femoral Neck, J. A. M. A. 100:27 the dislocation was promptly reduced. A splint was | 

Jan. 7) 1933. not applied, and after rest in bed for two weeks he 
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Sections of the capsule, the ligamentuni teres, the cartilage, which was articular cartilage that had folded 
articular cartilage and tlic femoral head were removed after the collapse of the subchondral bone, was necrotic, 
for microscopic study. Pathologic examination showed and beneath it there was a layer of fibrous tissue and 

that the synovial lining of the capsule was thickened. fibrocartilage 
The articular cartilage was indented in many areas. In 

all of the osteochondral fragments removed from Thus there were evidences of typical, advanced and 
the head there were subchondral cystic fibrous nodules, extensive aseptic necrosis in the femoral bead. The 



lig. 4. — A, section of articular cartilage and subchondral tissue (x25): a, articular cartilage; b. focus of 
linized connective tissue containing islands of necrotic bone; c, modified subchondral bone, some of which has 
ergone aseptic necrosis; d, large focus of cystic fibrous tissue. B, subchondral bone (x 150); a, dead bone; 
iving bone ; c . cement lines. 


e as large as 1 cm. in diameter; these corresponded liganientum teres was normal both grossly and micro- 

the rarefied areas in the roentgenograms. The scopically. .-Vn additional interesting feature, noted 

mentum teres was well vascularized. Tissues from during the exploration of the hip, was that alterations 

femoral head showed a good deal of residual aseptic in the articular cartilage were least marked at the 

•osis, especially subchondrally. Much of the folded attachment of the ligamentum teres. 




ins 


.-IRC! urns or surgery 


(ONtMtlNT 

i'ftiin cxiK'riciK'r in oporatinns on tlu: hip 
joiiii in which the femoral head is (lelii)erately 
dislocated from the acetahnhnn, I liave learned 
that, whereas most of the time the ligament is 
lorn. ni>l at all infrecinently. particnlarly if 
manipnlalions have not been sudden or violent, 
the heatl am he pried ottt or eased out of the 
ncetahninm without rnplttring the Hgamentum 
teres. It is possible, therefore, to visualize a 
traumatic dislocation of the hip without rujiture 
of the ligament um teres. 'J'htU must have hecu 
the case with the ])atieut whose history is here 
recorded. The force jM'()duciug the dislocation 
tore the ca])sule and its blood vessels, thereby 
depriving the femoral head of a large source of 
its blood sujijdy. .\s a result of this there en.sucd 
an aseptic necrosis with collapse of the bony 


structure, arising from too early weight bearii 
(!)ne might, of cour.se, postulate that the lig 
juentum teres had been lorn but that the fra 
nients had fortuitously come accurately ai 
intimately in contact after the reduction and h 
retmited. But in such an event, which 
e.xtremeh’ unlikely, there would remain at lea 
some .scars of healing, and none were visible. 

SUMJIARY 

In an instance of jjroved aseptic necrosis of tl 
femoral head following traumatic dislocation ( 
the hip. the important finding was a norm: 
liganicntum teres, which proves that rupture ( 
the ligamentum teres is not a constant occui 
rcnce in a traumatic dislocation and that typic; 
aseptic necrosis of the femoral head may occu 
even though its blood supply through th 
ligamentum teres has not been disturbed. 
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BLADDER 

Tumor . — Rathbun and Wehrbein state that 
lymphosarcomatous tumor of the urinary bladder 
is rare; data on only 5 cases have been reported 
previously. The case they reported was of a 
woman, 64 years of age, who gave a history 
of recurrent cystitis. Cystoscopy revealed two 
round tumors in the right side of the base of 
the bladder and two small ones on the left 
lateral wall. The bladder was opened, and the 
tumors were excised with fulgurating current. 
The histologic diagnosis was l 3 anphosarcoma of 
the bladder. 

Hourglass Dc/orinily.— Zellermayer and Carl- 
son state that true congenital hourglass bladder 
is a definite entity and is caused by some regular 
malformation in the development of the embryo. 
The bladder is divided into two portions, one 
above the other, so that it has the shape of an 
hourglass. In some instances the ureters open 
into the upper segment and in other instances 
into the lower segment. 

Three hypotheses have been advanced to ex- 
plain the formation of congenital hourglass blad- 
der. all of which seem plausible — atavistic re- 
lationship to hourglass bladder normally found 
in some animals, persistence of the embryonic 

28. Rathbun, N. P., and Wehrbein, H. L. : Lympho- 
sarcoma of the Urinary Bladder, J. Urol. 51:31-36 
(Jan.) 1944. 

29. Zellermayer, J., and Carlson, H. E. : Congenital 
Hourglass Bladder, J. Urol. 51:24-30 (Jan.) 1944. 


ureteric membrane and unequal growth "of the 
two vesical anlages. 

Usually it is the symptoms of cystitis that 
bring the patient to the physician. Many pa- 
tients give a history of lifelong vesical distur- 
bance. These symptoms include difficulty of 
urination, dysuria or history of enuresis. 

Congenital hourglass bladder can be recog- 
nized readily by cystoscopic examination. 
When the cystoscope is introduced into the 
bladder it is seen that the bladder is divided 
into two compartments, one above tbe other. 
The opening between the two segments may 
vary from 1 cm. to 5 or 6 cm. in diameter. The 
upper segment is seen to contain normal trabec- 
ulations and vascular markings, while the walls 
of the lower segment are smooth. The capacity 
of the hourglass bladder without secondary in- 
flammation is that of the normal bladder. When 
acute cystitis is present, the capacity is limited. 
The constricting band separating the two seg- 
ments is thick and does not present a sharp 
edge, seen in cases in which there is a divertic- 
ulum. The band also is seen to extend around 
the anterior vesical wall and does not blend into 
the lateral walls of the bladder. The ureters may 
open into the upper segment. 

The treatment of congenital hourglass bladder 
should be directed toward the enlargement of 
the opening between the two halves of the hour- 
glass, so as to allow better drainage and more 
complete einpu-ing of the bladder. In 11 of 22 
cases collected from the literature, some ojiera- 



COMPLETE RUPTURE OF THE SUPRASPINATUS TENDON 

A SIMPLIFIED OPERATIVE REPAIR 

LAURENCE JONES, M.D. 

Bn'ERLY HILLS, CALIF. 


Complete rupture of the supraspinatus tendon 
is not only a relativelj’^ common lesion but an ex- 
tremely painful one. In spite of this, the diag- 
nosis is seldom made and the condition suffers 
from general neglect. Several instances will be 
cited in proof of this statement. In May 1943, 
a study was made of the records of a fine ortho- 
pedic clinic. These records covered fifteen years, 
and in them were listed six hundred and fifty 
varied types of painful shoulders. The diagnosis 
of complete rupture of the supraspinatus tendon 
was not made in a single case. This finding 
aroused great curiosity, and as a result personal 
conversations were held with twenty leading 
orthopedic surgeons in the middle and far west 
in the eight months that followed. Without a 
single exception, they readily admitted never 
having made the diagnosis of complete rupture, 
and consequently they had never seen or repaired 
such a rupture. In contrast, in the clinical 
material that is the basis of this report 3 cases 
of complete rupture of the supraspinatus tendon 
were found in a series of only 51 cases of painful 
shoulder. 

The present status of complete rupture of the 
supraspinatus tendon cannot be accurately eval- 
uated without atempting to correlate several 


that after the 30 year age limit between 30 aiK 
40 per cent of 225 unselected bodies had demon- 
strable lesions in the supraspinatus tendon. In 
one-half the bodies, or 15 to 20 per cent of all 
shoulders, the lesion was large (complete rup- 
ture). With large scale rupture there are often 
two accompanying lesions: one, loss of hyaline 
cartilage from the humeral head; the other, 
tendinitis or concomitant rupture of the tendon 
of the long head of the biceps muscle. Both 
articles agreed that the latter lesion is never 
found without accompanying rupture. Degen- 
erative lesions become more frequent and severe 
with advancing years. In the second article it 
was mentioned that differential stains demon- 
strated degenerative changes in the supraspina- 
tus tendon, which antedate and predispose to 
subsequent rupture. 

Personal experience may shed light on this 
discrepancy, namely, clinical lack of recognition 
as opposed to an amazing frequency' observed 
post mortem. Only recently has it been realized ■ 
that all too frequently this condition has bizarre 
sy'mptoms which do not correspond in any' 'vay 
to the classic postulates for diagnosis laid down 
by Codman. Other observers have also noted 
this. Prior to five years ago, in most cases 
the correct diagnosis was not even suspected. 

It was finally realized that any chronic monar- 
ticular painful shoulder should be explored if h 

failed ^ ^ ^ 

treatment. Even this did not solve the 


conflicting factors. The startling frequency of 
this condition can be recognized by noting vari- 

tnis Luiiumui a ““any reauzeu tnat any chronic mui^ 

riu£To”matVMS«r, P™t»l should., should be explored if 

AkSson and by Keyes, Ld the latest, made by to prolonged consen-am 

Wilson and Duff. As two of these (Codman <nent. Even this did not solve 

and Akerson^ and Wilson and Duff-) were in investigation was mad« 

oractkally complete agreement as regards inci- ‘trough the inadequate anterior or lateral muscL 

Lnce of lesions, the findings in these studies will ‘ mcision, recommended by Codman a 

others. Owing to the invariable presence o. 
dense bursal adhesions, neither of these incisioa' 
permits adequate investigation of the anlenV’ 
middle and posterior compartments. The iah- 
sion now used for e.xploration has initiate” 
proper recognition of the pathologic process, an 
it will be described in considerable detail, "ii ■ 
the operative technic used in case 1. 

As a result of these articles and a varieiy^- 
clinical experiences, an attempt should be ma-^ 
to reconcile these postmortem observations 
pathologic and clinical concepts as they conK"' 


be combined and reviewed. 

The article by Wilson and Duff was written 
in somewhat greater detail than that by C^man 
and Akerson. 


The combined findings showed 


From the Orthopedic Sendee, Cedars of Lebanon 
Hospital, Los Angeles. x, , 

1. Codman, E. A., and Akerson, I. B.: The Path- 
ologj- Associated with Rupture of the Supraspinatus 
Tendon, Ann. Surg. 93:348 (Jan.) 1931. 

2. Wilson, C. L., and Duff, G. L.: Pathologic Study 
of Degeneration and Rupture of the Supraspinatus 
Tendon, Arch. Surg. 47:135 (Aug.) 1943. 
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rupture of tlie siipraspinatus tcncioii. With ad- 
\'ancing years, degenerative changes occur in 
connective tissue, just as thev do in other tissues. 
But, owing to tile focal action of certain com- 
ponents of force, as shown in the acconiixanying 
illustration (fig. 1). they are present in aggra- 
I’ated form at the central portion of the supra- 



Fig. 1. — Diagram illustrating the two horizontal and 
the hvo vertical components of force. By continuous 
action on this focal point they combine to keep the 
capsulotendinous sheet taut at this point. This tends 
to cause degenerative lesions, which in turn lead to 
Varying degrees of rupture. To the humerus factor 
must be added the weight supported by the hand and 

forearm. 

spinatus tendon just above its point of final 
attachment to the horizontal line of the greater 
hiberosity of the humerus. The presence of 
this weakened area predisposes the tendon to 
small rupture when it is subjected to sbght 
trauma and to large scale rupture when greater 
forces are applied. Once rupture occurs, there 
, is retraction of the edges, owing to the pull of 
, these four components of force. It can also be 
^ demonstrated on the operative table that de- 
pendency of the arm aids in keeping the rent 
open. Physiologically ineffectual attempts to 
repair this defect result in a piling up of con- 
' nective tissue. This is aggravated, and complete 
'' noaling is blocked by movements of the shoulder 
■ joint. Ijj scar tissue and in the defect, 
fbere is often a deposition of calcium. This 
represents an abortive frustrated attempt at heal- 
*rig. A.S a result, throughout the entire adjoining 

• area there is chronic inflammatory reaction. The 
.. lateral surface of the lesion is the subacromial 

Ursa and is an integral part of this zone. There- 
°re, this particular portion is chronically in- 
^med and becomes technically the seat of sub- 
I acromial bursitis (fig. 2B). It could just as 
;; '■Orrcctlj- be termed periarthritis. 

'y- large scale rupture, there are other factors. 

■ /' ^ l°ss of the central capsular support must 

• .cause a certain amount of sagging of the head of 

y 


the humerus. This should transmit increased 
weight to the tendon of the long head of the 
biceps muscle, the sole central survivor. This 
overstrain causes chronic inflammation f tendi- 
nitis), which in time results in a frat'ing or 
flattening of the tendon. The end result is 
rupture, which, as has been mentioned, is always 
coupled with tears of the supraspinatus tendon. 
Long-continued chronic inflammatory reaction 
about the large rent inevitably leads to loss of 
bordering cartilage from the articular surface of 
the head of the humerus. This is arthritis. 
This sequence of pathologic events has led to the 
current clinical ideas on which are based the diag- 
nosis and the treatment of vaiying tj'pes of rup- 
ture of the supraspinatus tendon (fig. 2B). 

It is well recognized that the late Dr. E. A. 
Codman ’ gave the first significant description 
of both small and large scale rupture of the 
supraspinatus tendon. Careful study of this 
monograph would seem to indicate that he ob- 
served less than a dozen cases of complete rup- 
ture. whereas in the same volume he listed 
hundreds of cases of incomplete rupture. These 
clinical statistics do not correspond in any par- 
ticular with his postmortem studies, which re- 
vealed large scale rupture and small scale rupture 
with approximately equal frequency. He noted 
that in the presence of complete rupture the 
patient found it impossible to abduct the arm. 



Pig. 2. A, diagramniatic cross section illustrating the 

anatomic interrelation between the head of the humerus, 
supraspinatus muscle, supraspinatus tendon, capsule, 
subacromial bursa and deltoid muscle. The tendons of 
the capsular muscles fuse with the capsule just before 
final bony insertion to form a conjoined tendon 
(musculotendinous cufr). It is in this structure that 
the vao'iog tj’pes of rupture occur. B, illustration 
indicating the lesions that follow and complicate rupture 
of the tendon. Abnormal calcification, subacromial 
bursitis, periarthritis, arthritis and bicipital tendinitis 
are usually not clinical entities but sequelae. 

From this observation, it was theorized that the 
normal function of the supraspinatus muscle is 
to stabilize the head of the humerus in tlie 
glenoid cavitj- so that the deltoid muscle may 
exert its full force of leverage against a firm 

3. Codman, E. .A..: The Shoulder, Boston, The 
.Author, 1934, p. 156. 
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base. Later, Watson-Jones supported and illus- 
trated this.^ This has given rise to what is known 
as the deltoid-supraspinatus synergistic theory. 
All previous operative procedures, with the ex- 
ception of those of Bosworth and McLaughlin, 
have been based on this h3rpothesis and the belief 
that the supraspinatus muscle must be recovered 
and restored to its normal position if any degree 
of normal function of the shoulder is to be 
obtained. 

Codman also was the first to describe an oper- 
ation for the repair of complete rupture. He 
recommended that the tendon be exposed by 
means of the “saber cut” incision, this being a 
transverse incision over the upper surface of the 
shoulder. The acromioclavicular joint is severed, 
the acromion process is cut through and reflected 
and the tendon is recovered and sutured with 
silk. In this portion of his monograph, the 
subject matter is most confusing. In one place 
he mentioned “tlie saber cut which gives a per- 
fect exposure,” and a few pages later he stated 
that "this incision has been given up as certain 
cases developed instability of the joint following 
operation.^* He was far from satisfied with the 
end results in these cases, and, on page 261, he 
stated: “On the whole the outcome of cases 
witli complete rupture is relative!}' poor. He 
^ 'ressed the opinion that tliis was due to the 
that the patients were seen later. 

The next reparative operation was that of 
Wilson.® He wrote a paper containing an 
extensive summar}' of tlie cause and pathologic 
features of complete ruptures of this nature. 
In it are many acute obserr'ations, such as that 
the lesion occurred from slight or minimal 
trauma. He also recognized that the injury 
occurred in shoulders in which there had pre- 
viously been degenerative changes. The e.xposure 
he used was similar to that of Codman. The 
tendon was pulled down and by means of a 
fascia lata suture was inserted into a bony 
trough on the lateral surface of the upper end of 
tire humerus. Ten cases in all were reported, 
with apparently excellent end results. 

The next operative modification was reported 
bv leaver.® This at first was similar to the one 
d'e'=cribed by Wilson, but after 3 cases he noted, 
as a result of the splitting of the deltoid muscle, 
development of severe weakmess of the anterior 

4 Watson-Jones, R.: Injuries in w' 

ci,™,Wer Toint: Capsule and Tendon Injuries, Brit. .\I 
f (Julv 2) 193S: Fractures Bone and 

Jouit Inj'uriLs, Baltimore, Williams & AAilkins Com- 

Wif'on, P. D.: Complete Rupture « 

to* i Joml s4. Ooly) iwr- 


fibers of this muscle. He stated the belief tl 
this was due to injury to the anterior brand 
of the axillaiy nerve. In his last case he u; 
the incision to be described subsequently. ] 
further advised immobilization of the arm 
abduction after operation. 

Another procedure was recommended 
Bosworth. In addition to giving an excellf 
classification for small rents, he recommend 
arthrodesis and fusion of the shoulder for lar 
rupture. As has been noted previously, no 
of these operations has been frequently use 

The latest operative procedure for correctii 
of rupture of the supraspinatus tendon w 
recently described by McLaughlin.® His pn 
cedure differs from the preceding in that, a 
though the supraspinatus tendon is recoveree 
he places strong emphasis on restoration of caj 
sular continuity rather than on complete an; 
tomic reposition. From a series of 3,0C 
painful shoulders treated at the Presbyterh 
Hospital in New York in the past ten year 
he found 32 complete ruptures and 8 massn 
avulsions. His method of exposure is simil: 
to that of Codman, but the reparative procedui 
differs from others in that the lesion is close 
from side to side instead of from end to en 
and tlie various edges are fastered to the later, 
surface of the humerus by means of drill hole 
and sutures. His reported end results wer 
good. 

In 3 cases complete rupture of the supra 
spinatus tendon was repaired by an operativ 
procedure which differs radically from any fha 
have been previously described. Because o 
this, it will be necessary' to describe the rational' 
that led to these changes. In previous articles 
attention has been called to the fact that the hea( 
of the humerus may be resected when madf 
necessary by irreducible fracture dislocatior 
or severe comminution of the head of thf 
humerus. If the capsule attached to the he^c 
is discarded, the condition known as 
shoulder” results in almost 50 per cent of th' 
cases. If, however, the capsule is reattached 
to the outer upper end of the shaft by mean^ 
of bony grooves, a stable shoulder is the 
able result, '\\flien these grooves are arrang 
to follow the physiologic pattern, stabilit)' 
accompanied by almost complete functional rt 


covery. This is a practical demonstration 


that 


the capsule of the shoulder joint as it attaches 

7. Bosworth, D. : Supraspinatus Syndrome: 
tomatology. Pathology and Repair, J. A. M- 

422 (Aug. 9) 1941. .y. 

8. McLaughlin, H. L.: Lesions of the 
tendinous Cuff of the Shoulder: I. The 
Treatment of Tears with Retraction, J. Bone & J ' 
Surg. 2G:31 (Jan.) 1944. 
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to tlie upper end of tlic humerus represents a 
dual structure, the capsule and the fused tendons 
of the "short rotator" muscles. It was only a 
short step to speculate that if function could be 
restored in the face of great anatomic defects 
it should be relatively simple where the defect 
is much less. 


Before proceeding to detail certain plwsiologic 
obsera-ations that led to the changed operative 
procedure, it will be necessary to review certain 
hey points of the surgical anatomy of the shoul- 
der joint. Should a more detailed and illus- 
trated description be desired, it can be found 
in a preceding article.® 

Tlie “short rotator" or capsular muscles, for 
this purpose, are considered as three, rather than 
four. Proceeding backward these are: the sub- 
capsularis, the supraspinatus and the infra- 
spinatus teres minor muscle. All of these fuse 
'rith the capsule of the shoulder joint before 
final bony insertion to form a conjoined tendon 
(fig. 2 A). This structure has been given a 
special name, "the musculotendinous cuft" (Cod- 
man). The supraspinatus and infraspinatus 
teres minor muscles arise from the posterior 
surface of the scapula and at this point are 
separated by the spine (base) of tlie acromion 
process. In their outer half, they fuse to be- 
come a continuous musculotendinous sheet under 
the recess of the projecting acromion process. 
The fibers of the supraspinatus muscle insert 
into the transverse line of the greater tuberosity, 
while the fibers of the infraspinatus teres minor 
niuscle insert into the posterior descending line. 
The subscapularis muscle arises from the an- 
terior surface of the scapula, and the tendon 
vinds anteriorly to insert into the lesser tuber- 
osity of humerus and a line which can best 
be defined as the anterior border of the bicipital 
groove. By fascial prolongation, they finally 
wsert into the anterior descending line of the 
greater tuberosity. The continuous line of the 
greater tuberosity, because of its shape (an in- 
verted TJ), has been termed the "horse shoe. 

. hese key points of surgical anatomy should 
m mind, as only the lower edges of 

fl ®^ructures can be seen after reflection of a 
' . cif deltoid muscle and in the presence of an 
• bony acromioclavicular arch. Further, 

ty differentiate right and left (fig- !)• 

_bention has already been made of the physio- 
~ r)gic concept that governed pre\'ious operative 
. procedures. The simplified operative repair is 
j ^^d on an altered idea as to the function of the 
'^jOapsular muscles. 


The Shoulder Joint: Observations on 
': 7S Physiology-, Surg., Gynec. & Obst. 

■;T5:433 (Oct.) 1942. 


The reconstructive operation that was men- 
tioned affords sufficient evidence to support the 
contention that the major function of the capsular 
or “siiort rotator” muscles, acting as a group, is 
to stabilize the head of the humerus in the glenoid 
cavity-. In short, working together they constitute 
the real antagonist for the deltoid muscle. In sup- 
port of this hypothesis, it has been noted that the 
combined weight of the groups is approximately 
the same as that of the deltoid muscle. Further, 
they lie under and approximate the shape of the 
deltoid muscle to such an extent that Codman 
once spoke of them as the “inner deltoid.” 

Attention has been called to the fact that the 
supraspinatus muscle is small when compared 
with its neighbors, the subscapularis muscle in 
front and the infraspinatus teres minor muscle in 
back. When these three muscles are completely 
excised and weighed, the supraspinatus muscle 
weighs only one seventh of the total. The rela- 
tively small size of the supraspinatus muscle has 
been confirmed in a recent article, in which it 
was stated that it weighed only a little more than 
one twentieth as much as the total scapulohmneral 
musculature.^' Because of the small size of the 
supraspinatus muscle, it seemed reasonable to 
surmise that the complete loss of abduction which 
frequently followed complete ruptmre could not be 
due to the loss of the supraspinatus muscle alone. 

A muscle weighing 65 Gm. could not be the sole 
antagonist for the deltoid muscle, which weighs 
seven times as much. Anatomic dissections also, 
had revealed that these powerful muscles in front 
and in back pull not only against their bony in- 
sertion but against each other through the central 
link of the conjoined tendon (musculotendinous 
cuff). This is the tendon of the supraspinatus 
muscle. Consideration of these facts led to the 
conclusion that the very presence of this central 
rupture produced inaction of the neighboring 
muscles, the subscapularis muscle in front and 
the infraspinatus teres minor muscle in back. 
Each of these muscles weighs three times as 
much as the supraspinatus muscle. 

From the preceding anatomic and ph^-siologic 
observations, it seemed feasible that a flap be bor- 
rowed from the contiguous visible upper portion 
of the infraspinatus muscle and transplanted as a 
substitute for the ruptured and retracted tendon 
of the supraspinatus muscle. Then, bj' suturing 
the edges of this transplant to the muscles in front 

10. Codman, E. A.: Personal communication to tne 
author. 

11. Inman, V. T. ; Saunders, J. B. deC. M., and 
■Abbott, L. C: Observations on the Function of the 
Shoulder Joint, J. Bone & Joint Surg. 26:1 (Jan.) 
1944, 
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and in back capsular continuity would be re- 
established. This theor)^ of restoration of cap- 
sular continuit)', however accomplished, has 
recently been given powerful support by Mc- 
Laughlin, although his method of operative re- 
pair differs radically. 

Where the defect was large, with the rent 
extending into the neighboring muscles, as in 
complete avulsion of the upper capsular segment. 


Flap raised Earn vppet 
1 half of iofraspmaiua 



Defect resulting from 

complete supra- 
spinatua tear. 


Sahacap-S 
ulacis 


>>i^Tca03plantation at 
infraspiaatua 
Completed..^ - 


Fig. 3.— A, diagram illustrating simple complete 
oture of the supraspinatus muscle of the left shoulder, 
•ith retraction of the tendon. A flap from the upper 
ortion of the visible infraspinatus muscle is substituted 
for the retracted supraspinatus muscle and swung into 
a bony groove with entrant drill holes. B, diagram 
illustrating complete transplantation and linking of 
flap to the muscles in front and back, thus rcestablish- 
(ne capsular continuity. Fixation was obtained with 
silk sutures, although fascia sutures are preferable. 

trvo flaps were borrowed, one from the infra- 
spinatus and the other from the subscapulans 
muscle small amount of muscle power is lost 
bv failure to recover the supraspinatus muscle. 
Avoidance of the difficulties and postoperative 
complications attendant on its recoverj' compen- 

Stes for this. Further, additional purchase (mus- 
Se power) is obtained by inserting the transplant 
fartLr down on the shaft of the humerus. Cer- 
tah. diagnostic and surgical mfonna ion can best 
be comS-ed by a study of the following case 


report of cases 

1 Afrs T J a housewife aged 26, was first 
ase Her chief complaint was pam 

I on Dec. a. 1 • duration. The 

he leit shoulder - - 

h^too- Immediately thereafter 

"'^«fnain”in the left shoulder, and this resisted 
noted pam m in _ vhen she was 

' b’fr^e:"atie^t Us e.xamined by four 
• ' U soed^ists and one group oi ortho- 

■ rkn?g pe^d. .Ml muide diagnoses of sub- 


acromial bursitis and treated her conservatively. Oi 
irrigated the bursa under local anesthesia for one ai 
one-half years. Another recommended application of 
plaster spica, to be followed by physical therapy. Hi 
latest treatment consisted of the following: physic 
therapj' and massage thrice weekb' and an abductic 
splint to be worn during the daytime only. T\\ 
manipulations, with the patient under anesthesia, wei 
performed, both of which aggravated the pain fc 
approximately six weeks. Examination revealed tf 
following conditions: There was slight flattenin 
of the posterior portion of the deltoid muscle as com 
pared with the opposite side. When she was asked t 
point to the most painful area, the index finger ira 
placed over the attachment of the subscapularis tendon 
On abduction, acute pain was experienced at the 7. 
degree angle. After this angle was passed, localize! 
pain on pressure disappeared (Dawbarn’s sign). E.v- 
temal rotation caused acute pain, and internal rotation 
caused much less. Muscle power was good when not 
limited by pain (fig. 4 A). Roentgen examination 
gave negative results. The preoperative diagnosis was 
incomplete or partial rupture of the supraspinatus 
tendon. 

Operation was performed on December IS. Because 
of their importance, the operative position and incision 
used will be described in detail. The patient was 
placed on the side and an assistant assigned to hold 
the forearm during the operative procedure. This 
position is essential to adequate exposure of the pos- 
terior compartment. Further, manipulation (rotation) 
is essential during the operative procedure to facilitate 
fixation and closure. 



Fig. 4.— A, photograph (case 1) illustrating bizarf^ 
symptoms accompanying a simple complete ''“I’*'”’! ^ 
seven and one-half years' duration. The 
abilitj- to abduct and fair muscle power but 
from this point up to the 90 degree angle and txa -- 
pain on external rotation. /?, postoperative photOs 
illustrating complete recoveo', as evidenced by a 
less shoulder, with complete return of function. ' " 
patient is nov/ able to extend her arm complete J 
to ele^-ate the flatiron to the overhead position. 
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The incision used hns t)een variously attributed to 
-ubbins and co-workers, Henry, Tlionipson, and M.nyer,’- 
Invcstigation, however, reveals that Cubbins and asso- 
tiates gave the first complete description of it as it is 
used at present. It will therefore be spoken of as the 
Cubbins or ‘‘acromioclavicular” incision, Should a 
more detailed and completely illustrated description be 
desired, one is referred to the original article. .-V 6 inch 
(15 cm.) vertical cutaneous incision is made on the 
anterior surface of the humerus, just c.vternal to the 


is then inserted into the muscular interspace between 
the pectoralis major and the deltoid muscle and the 
deltoid muscle is elevated. It is then separated close 
to its final attachment to the clavicle, the acromio- 
clavicular joint and the acromion process. At this 
point, which is well above all branches of the circumflex 
nerve, the deltoid muscle is relatively avascular. The 
anterior two thirds of the deltoid muscle is reflected 
downward as a flap. This is difficult, as these lesions 
are invariably accompanied by dense bursal adhesions. 


Acromiocla\‘^cular 

arch 


Siipra5p:3<itu5 


• Sabscao- 
; uiaris ‘ 
t ftio 


Infra ^ 

apinaiM 



D. Gallic flutare xaadz 
drill 

hole. 


J. Suture 
tbroxieb InfraspiDar 
tus end second 
drill hole. 


F.5utare tightened anchoring 
flaps fj'rrnli? into grooves. 

End of suture tied and rem- 
forced with silk- 


Unii noie. ^ , 

t* - e t ♦ii** ciinra«;ninatus tendon, with extension oi the tear into 

drawing illustraUng tend Anteriorly, the tendon of the long head of 

, 1 , “PP®’" portion of the infraspinatus and the subs p tuberosity is denuded. Posteriorly the trar 

evt muscle is divested from all its attachments diaeram illustrating the outline of the posterior 

and"'’^ ’^PP'=^ of Jpper fegment before separation. For illustrative 

p„ ^‘^"or flaps used to repair complete avulsio claHcle and acromion process) have been 

PP'Toses. all overlying structures (deltoid muscle, outer ena oi . . , ^ 


re^°?'j’ overlying structures (deltoid muse , . ^pp^j. surface of the humerus and a right angle 

illustration of a T-shaped trough on _a„ted preparatory to transplantation. The subscapulans 
two way drill hole. The tivo flaps are now P,. ^ steps "in the use of the running fasda lata 

Sure" ^'e "irentran^ri^ holL £, relation of the fasd ‘ ' 

the h’ "’^''^1’ 's inserted into the bony groo\ e \ ^ single running suture. 

">e bony tunnels and troughs. By this means, closure can oe 


■ ‘^“‘^coid process. It is then turned laterally and 
I ™Ptinued just external to the semidrcular cun'e 
acromioclavicular arch. The incision 
' "'ell to the posterior surface oi the 

; uou der joint. The flap of skin is then reflected down- 
/ '■P- “posing the deltoid muscle. The index finger 


In dew of the clinical findings, the pathologic changes 
were surprising. The upper transverse Ime of the 
greater tuberosity was completely bare oi any^tendinous 
attachment, indicating complete rupture ot tne supra- 
spinatus tendon tdth retraction (fig. -p- 
did not extend into the capsular tendons oi the neighbor- 
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ing muscles. The bursa was injected and chronically 
inflamed, and the inner and outer laj-ers were adherent 
at many points. The tendon could not be pulled down 
ndthouf cutting through the acromioclavicular arcli. To 



Fig. 6. — Serial diagrams illustrating the steps in 
preparing T-shaped bony grooves and the e-^cact manner 
of preparation of entrant drill holes. 







Sebseapalan* 
rrenspWnT cenjWti 




-P O 




trae*pU'»f 

cc-^.rred 


Fie 7— Serial diagrams illustrating the steps m trans- 
plLtation of a double flap, with a smgle running Gallic 
suture. The flap from the subcapsularis muscle is 
ahvavs placed in the vertical groove and the flap worn 
infraspinatus muscle in the transverse groove. 

31 -oid this, a 1 inch (2.5 cm.) segment of the neighbor- 
inc and risible infraspinatus muscle was separated from 
£ bony attachment and mobilized. A tramverse groor-c 
1 in* (2.5 cm.) long v.-as made on the lateral surface 


of the humerus just below the transverse line of t 
greater tuberositj'. The groove was placed so that i 
axis was at right angles to the direction of the must 
fibers of the transplanted flap. Two entrant drill hoi 
were made at each end and at right angles to the ei 
of the groove. The infraspinatus muscle transp'la 
was then fixed into the groove by means of si 
sutures. The edges of the transplant were then sutun 
to the neighboring muscles, in front and in back, 
order to reestablish continuitj' (fig. 3 B). A prerious 
prepared abduction splint, with the arm maintained ; 
the 60 degree angle, was applied. After four montl 
the patient had complete return of function, as show 
in figure 4 B. 

Case 2.~J. E. G., aged 70, was injured while carrj 
ing a bucket of water. The accident occurred Feb. i 
1942. He slipped and fell, and in his doing this th 
arm was bent backward and under the bod)-. Im 
mediately after the injuo', he found that he rvas unabli 
to abduct his arm. He was referred to a physiciar 
and given physical therapy, consisting of heat anc 
massage. He attempted to return to work on tiv( 
occasions and finally was suspected of malingering 
The first examination was made on June 15, 1942 
Examination revealed that the patient was unable ti 
initiate abduction, although he could feebly flex am 
extend the arm at the shoulder joint. An abductioj 
splint was prescribed and was worn at the 45 degrei 
angle six weeks before operation. After two week 
he was able fo abduct the arm to the 45 degree angle 
but this movement was always accompanied by grea 
pain. Both e.xternal and internal rotation were severe!) 
limited and painful. Atrophy of the deltoid muscle wai 
severe. There were no areas of sensoo’ anesthesia. 

Operation was performed on July 29. The positior 
and the incision were similar to those described in 
case 1. Once the deltoid muscle had been reflected, a 
crescentic tear was visualized, which started at a point 
just anterior to the upper portion of the bicipital groove. 
It then extended posteriorly to include that upper 
portion of the subscapularis muscle which inserts into 
the lesser tuberosity, and farther posteriorly to include 
the entire supraspinatus tendon and the upper 1 inch 
(2.5 cm.) of the insertion of the combined capsular- 
infraspinatus teres minor muscles. The tendon of the 
long head of the biceps muscle ran through the middle 
of the defect, completely devoid of attachments (fig- 
5 A). This is the type of lesion that usually is described 
as a complete avulsion. It would be better described as 
a complete tear of the upper segment of the capsule- 
From the anterior edge of the bicipital groove 
retracted but still visible upper portion of the subscapu- 
laris muscle was recovered and a 1 inch (2.S cm.) feP 
prepared (fig. 5 B). At the posterior end of the teif, 
the retracted infraspinatus muscle was recovered "ith 
an adjoining portion of the supraspinatus muscle, and 
a similar flap was made. Two bony grooves, one ttan^' 
verse and the other at right angles to the anterior end. 
were made on the lateral surface. A Gallie fasetfi 
suture was obtained from the thigh. At the same tiia' 
a triangular tab of fascia was secured. This 
sutured to the end of the tendon of the subscapuhn* 

12. (a) Cubbins, W. R. ; Callahan, J. J., and Swder’; 

C. S. : The Reduction of Old or Irreducible 
tions of the Shoulder Joint, Surg., Gyncc. & Ohst. S’" 

129 (Feb.) 1934. (b) Henry, A. K,: Exposures ';’ 

the Lxjng Bones and Other Surgical ^^etllods, Crjd ■ 
John Wright 5: Sons, Ltd., 1927, (c) Thompson, J- 
Anatomical Methods of Approach in Operations on I - 
Long Bones of the Extremities, Ann. Surg. CS--' 
(Sept.) 1918. (cf) Jfaycr.' 
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tnuscle, to lengthen it. Tiiis is iicccjs.Try, as it is fre- 
quently too short tor fi.xation witliout tension (fig. 3 F). 
The anterior fl.ip was fixed into the anterior groove 
and the posterior llap into tlic vertical pnxivc. Entrant 
drill holes were made at right angles to the grooves, as 
shotvn in the figures (fig. 5 C). Closure was made 
wth a running suture which is difficult to describe but 
simple when illustrated (figs. 5 D, F. and F, 6 and 7). 

The edges of the various flaps were then sutured to 
each oilier and to the remaining muscles in front and in 
back, and thus continuity was reestablished. The 
patient's arm was again placcsl in the previously worn 
abduction splint at the 45 degree angle. Owing to the 
advanced age of the patient and the chronicity and 
scixrity of the lesion, recovery was slow. For fear of 
lost fixation, no movement was permitted for six weeks. 
After this period, gradual increasing active motion was 
•uicouragcd. This was first done by loosening the straps 
that fixed the arm and forearm to the brace and then 
encouraging abduction c.xcrciscs on the splint. Later 
stretching and rotating exercises increased the range 
of motion. The patient was last seen in July 1943 and 
2t that time had a completely painless shoulder, 
although abduction could be brought only to the 60 
degree angle. He was able to cany a 20 pound 
Kg.) sandbag at tlic c.xtreme range of his abduction. 

Case 3. — In this ease the accident occurred on June 
30, 1942, when the.paticnt fell 18 feet (5.5 meters) from 
a scaffold. The patient was a robust man 60 years old. 
There was immediate and severe pain in the right 
shoulder. He could not initiate abduction, and there 



Pig. 8. — A, photograph of the patient in case 3, 

““Ore operation, illustrating inabilitj- to initiate abduc- 
ou, with extreme pain on slight rotation. 

taken after operation illustrating painless shoulder 
range of abduction and external rotation. C, pho o- 
^aph taken after operation illustrating painless should^ 
^0 ability to carry 20 pounds (9 Kg.) of sandbags v,nth 
arm at the 60 degree angle of abduction. 

^as pain on pressure over the entire upper end of the 
humerus. When the arm was slowly and passively 
' r painful pressure point disappeared. c 

dtatoiy movements were acutely painful, ^^^^en pre- 
; “minary immobilization gave little relief, operative _re- 
Pair \\as advised and performed on August 24. A%'uIsion 
“1 fte upper capsular segment was found, which was 
similar and only slightly less e.xtensive than that 
escribed in the preceding case. The opcrati\e pro- 


cedure was similar in every particular, ^\^le^ last seen, 
in July 1943, he was able to abduct his arm to the 90 
degree angle and place his hand in back of his head 
with only slight discomfort at the extremes of rotation. 
He could cany 20 pounds (9 Kg.) of sandbags with 
the arm fully abducted. The patient was well pleased 
and was able to do farm work (fig. 8). 

EV.ALU.ATIOX 

ilost men especially interested in the shoulder 
joint are aware of the fact that there is much con- 
fusion as regards both diagnosis and treatment. 
Codman, whose works are generally considered 
authoritative, recognized this condition in the 
following words - : 

The reader who has the patience to finish this book 
will incWtably remain confused about the lines of dis- 
tinction which I have attempted to draw among the 
si.x most common clinical entities which affect the shoul- 
der, i. e., complete and incomplete tendon ruptures, 
rim rents, caldfied deposits, tendim'tis and arthritis. In 
fact, I must leave the reader puzzled, for I am still 
puzzled myself. 

This statement is as true today as when it was 
first made. This can be verified by a study of a 
recent article by ^^■iIso^.'' which listed consider- 
ably more than one hundred references, all taken 
from tlie literature of the past ttventj- years. -A. 
study of these articles indicates that there is com- 
plete disagreement regarding everv* diagnostic 
and therapeutic phase as they pertain to painful 
shoulder. 

This paper has attempted to correlate many 
conditions that are now considered as ^arate 
entities. As an example, abnormal calcification 
about the shoulder is considered as positive proof 
of the present or past existence of rupture. The 
present impression is that it is found only in in- 
complete smaH tears. It must be freely admitted 
that clinical statistics in recent articles and m this 
paper on the inddence of complete rupture are 
probably much too low- The fact that post- 
mortem" examination finds large rents in the cap- 
sule in 15 to 20 per cent of the bodies whereas 
clinical studies of even a large number of patients 
have failed to reveal any such frequenej- needs 
explanation. As in case 1, many of these patients 
are treated conservatively with varvdng diagnoses 
for years. It may even be that after a lapse of 
years tliey may become relatively free from pain 
bj' a process of adaptation. The patient learns 
to avoid certain positions which have been found 
to be painful. 

In line with tlie preceding comments, cntical 
issue must be taken with two statements that 
are made regarding rupture of the supraspinatus 

13. Wilson, C L.: Lesions of Sepraspinatus Tendon. 
Ardi. Surg- 46:30/ (March) 
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tendon. The first is that the lesion never occurs 
under the 30 year age level. The initial injury 
in the first case described in this article occurred 
at the age of 19 . In another case of partial rup- 
ture the patient was 26 years old when operated 
on. The second statement that should be critically 
reviewed is that this is a self-limited disease of 
only two years’ duration. In the first case in this 
series there was a history of pain for seven and 
one-half years. In another the patient had a his- 
tory of pain of seventeen 3'ears’ duration. 

As regards the use of the Cubbins exploratory 
and operative incision that has been described, 
it is my belief that it should be adopted uni- 
versally. It affords adequate exposure for almost 
any operative procedure about the shoulder that 
can be brought to mind. Of even more impor- 
tance is the fact that splitting of the deltoid 
muscle is avoided and with it injury to branches 
of the circumflex nen-e. It is difficult to explain 
why it should be so rarely used. 

The operative procedure that has been de- 
scribed, namely, the use of substitution flaps, 
has given me confidence, not formerly possessed, 
in my ability to cope with large scale rupture. 

As an experiment in pathologic physiology, 
■udy of these cases before and after operation 
Tords powerful support for a hypothesis that 
iidS been previously advanced.” It is as follows: 

“Movement of the shoulder demands both fix- 
ation of the glenoid and the head of the humerus, 
with effort increasing the demand. Two distinct 
muscle s 3 "stems are involved in effecting this. 
Dysfunction of any (single) muscle component 
will seriously disturb the fine muscle balance 
(in other components) essential to normal shoul- 
der movement.” 

CONCLUSIOXS 

Complete rupture of the supraspinatus tendon 
is a common lesion. Although it is rarely diag- 
nosed clinically, postmortem statistics show that 
it is found in 15 to 20 per cent of the shoulders of 
unselected cadavers after the age of 30. 


Subacromial bursitis, abnormal calcificatic 
periarthritis, monarticular arthritis of the shoi 
der joint and rupture of the tendon of the lo 
head of the biceps muscle are frequently not cli 
ical entities but are complications and sequel 
that accompany and mask rupture of the supi 
spinatus tendon. 

The lesion occurs under the 30 year age lev 
and is not a self-limited disease of onl3" two yeai 
duration. 

Chronic painful shoulders that do not respoi 
to conservative treatment should be more fr 
quentl3' explored, with the Cubbins transacromii 
clavicular incision. With it two indispensab 
prerequisites are met. It affords sufficient e.v 
piosure for the recognition of pathologic lesion: 
At the same time adequate surgical exposure i 
given for the immediate repair of the var3'in 
t3'pes of rupture of the supraspinatus tendon tht 
are disclosed. 

Three cases of complete rupture were found 1 
a series of 51 cases of chronicall3’ painful shouldei 
In 1 case the condition vv^as a simple ruptur 
which involved the supraspinatus tendon alow 
and in 2 there was complete rupture involving nc 
onl3' the supraspinatus but portions of the adjoin 
ing tendons as well. 

The method of repair described av'oids cuttiu 
through the bon3' acromioclavicular arch. No 
onl3' is postoperativ'e instabi]it3’ avoided, but thefi 
is considerable saving in operativ'e time. 

Postoperative results indicate that pain ant 
loss of function following complete rupture 0 
the supraspinatus tendon are due not to thf 
defect per se but to a disruption of capsular con 
ti^uit3^ The loss of this supraspinatus link sen- 
ousl3^ affects the function of the more importani 
neighbors, the subscapularis and infraspinatus 
teres minor muscles. 

Restoration of capsular continuity, however 
accomplished, is followed b3' relief from pain ana 
great improvement in function. 

9615 Brighton Way. 
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A RUVIEW rRKrAKRD IIV AN' KDITORIAL BOARD OF THE AMERICAN* ACADEMY 

OF orthopaedic SURGEON'S 


xvr. CONDITION'S INVOLVING THE LOWER PART OF THE BACK 
rRrrAKn) nv riAr.ou) ii. kuhn, m.d., dl*ruam, n. c. 


A review of ilic jinpers piiHisIicd cliirin^r 1943 
On pain in tlic lower portion of tlic back and 
sciatica sliows tlic continued interest of American 
"Titers in {xisterior lierniation of intcrverteliral 
disks. Most writers present a review of pre- 
vious papers, modifications in operative technic 
^nd follow-up statistics. The use of contrast 
mediums for mveIogra[ihy finds fewer advocates. 

Deer}- “•'= discusses lierniation of the micleus 
Pniposus as a complication of preexisting in- 
stability of the lower part of the hack. He 
divides patients with sciatic pain into three gen- 
eral groups : ( 1 ) those witli sciatic pain only. 
(2) those witli sciatic pain and minimal pain 
low in tlie hack and (3) those with a histor}' 
of disability in tlie lower portion of the hack 
preceding the development of sciatica. He de- 
scribes the typical Iiistor}', signs and symptoms 
"nd outlines diagnostic measures. Lumbar punc- 
ture was carried out for all patients treated by 
the author, but he does not recommend the use 
of contrast mediums. He describes the develop- 
ment of operative treatment and points out that 
generally fusion alone for instabilit}' will not 
relieve sciatic pain. He recommends for patients 
of groups 2 and 3 fusion combined with excision 
of the ruptured intervertebral disk. 

Hyndman, Steindler and M^olkin discuss 
crniated inten*ertebral disk and the use of 
m}elography with iodized poppyseed oil and the 
procaine test in the differential diagnosis. Two 
general types of patients are covered in this 
paper; (i) those definitely having root com- 
pression with sciatic neuritis and (2) patients 
"ith myofascial syndromes which provoke reflex 
sciatica. Sixty*-three laminectomies were done 
Ur ruptured intervertebral disks, and 50 her- 
mated disks were found. Kinety-Uvo per cent 
"■ere found at or below the fourth or fifth lumbar 


333. Deerj-, E. AI. : Herniation of the Nucleus Pul- 
"s as a Complication of Pree3dsting Low Back Pain, 
“re., Gynec. & Obst. 77:79-86 (July) 1943. 

H>-ndman, O. R.; Steindler, A., and Wolkin J.j 
erniated Inten-ertebral Disk: A Study of the Iodized 
" C^umn, the Procaine Test in Differential Diagnosis 
S Reflected Sciatic Pain, J. A. M. A. 121:390-^01 
veb. 6) 1943. 


intcrsjiacc. The authors used myelography with 
iodized poppyseed oil in only the atypical cases. 
One patient had a negative result with iodized 
oil but a disk was found. Three patients had 
clinical signs and symptoms of a ruptured inter- 
vertebral disk, but on e.xploration no ruptured 
disk was found. Five patients showed filling 
defects, but on e.xploration no ruptured disks 
were found. The operation is dealt with in de- 
tail, and they sound a note of caution against 
too minimal exposure, particularly when explo- 
ration is made on the basis of clinical findings 
onlv and without the aid of studies with iodized 
oil.” When “trigger points" are present, the 
authors recommend the injection of I per cent 
procaine hydrochloride, which generally rHll re- 
lieve the pain low in the back as well as the 
sciatic neuralgia. The authors point out that 
the procaine test is a differentiating point be- 
tween sciatic pain from referred sources and 
direct pressure mechanism, such as is seen with 
ruptured intervertebral disks. M hen the pro- 
caine test eliminates the “trigger area” as well 
as the pain over the area of distribution of the 
sciatic ner\-e, they recommend further conseiwa- 
tive treatment. 

Ver Brugghen reports on 75 patients with 
Dain low in the back and sciatica, 66 of whom 
had ruptured interr-ertebral disks. Ninety-three 
per cent of these occurred at the fourth and nitn 
lumbar interspaces, with 58 per cent at the latter. 
There were three disks benveen the third and 
fourth lumbar vertebrae, one betiveen the fifth 
and sixth and one with multiple herniations. 
The author states that he has seen 8 cases of com- 
plete herniation which produced complete para- 
plegia, simulating a transverse lesion of the 
cauda equina. He discusses the anatomic and 
pathologic features of herm'ated nucleus 
pulposus and presents statistics on signs, symp- 
toms and findings. Sixteen injections of iodized 
popp 3 -seed oil were made, wth three positive 


537 Ver Brugghen, -A. H.: Herruated Nucleus 

-ulposus: A Report of Seventj-F.'ve Cases E.ranuned 
nd Operated on by One Observer. Dis. Ners-. Sys.e.-n 
:16S-177 (June) 1943. 
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errors and two negative errors. Twenty-three 
injections of air were made, with six positive 
errors. No contrast medium was used in 27 
of the 66 cases, and no errors were made. He 
reports that the results were excellent in 15 per 
cent of his cases, good in 68 per cent, fair in 11 
per cent and poor in 6 per cent. 

McEachem and Cone review the s 3 'mptoms 
and findings in patients with ruptured interver- 
tebral disks in the fourth and filth lumbar areas. 
They point out that hjperalgesia is occasionally 
found in the lower portion of the back and 
report cases in which there was referred pain 
into the flank and abdomen, which needed thor- 
ough gastrointestinal and genitourinary studies. 
The authors believe that the referred pain may 
be due to intersegmental nen^e supply to the 
dura and the ligamentous structures. Determi- 
nations of protein were done on spinal fluid with- 
drawn below the protrusion in 24 cases. Three 
samples of 3 to 4 cc. were collected in separate 
tubes, and the protein content was compared to 
that found in control cases. A greater drop in 
the protein level from the first to the third 
sample was noted in the control cases. The 
results were too scattered to permit use of this 
method as a reliable clinical tool. 

Haynes reports 21 cases of ruptured inter- 
vertebral disk at the Lovell General Hospital. 
Eleven of the patients were discharged from the 
Army because the changes existed prior to en- 
listment. Ten patients were operated on, 9 of 
whom returned to full militarj' duty and 1 of 
whom was discharged from the Arm^' because 
of psychoneurosis. The author states that the 
percentage of cures in the militar)" services must 
be high if surgical treatment is to be justified. 
He stresses conservatism, accurate diagnosis, 
elimination of psychoneurotic patients and care- 
ful care before and after operation. The author 
believes that in selected cases 90 per cent of 
patients who have been operated on can return 
to full militan- combat duty. He reports an 
average disabilitj- of six weeks. 

Echols describes the surgical treatment 
of ruptured inter.-ertebral disks. He presents 
rndicarions, operative technic and resuUs r°ni 
combined disk fusion operations. The author 
operated on 170 patients, 100 of whom he de- 
scribes as having excellent results. 

~53S AIcEachcrn, D., and Cone, W. V.: Clinical 

Pain and Sciatica, Canad. M. A. J. 49.33-33 

Hamcs W. G.: Problem of Herniated Nucleus 
Pulpo’sus in the Militarj- Sersdce, War Med. 3:585-593 

^^WO^^Echols, D. H. : Surpcal Treatment of Sciatica 
Due to Rupture of an Intervertebral Disk. S. Clin. 
North America 23:1335-1353 (Oct.) 1943. 


Young discusses the etiologic factor; 
painful back. He divides the patients into 
main groups : ( 1 ) those with pain referred f 
abdominal or pelvic viscera and with full ra 
of painless motion in spine and hips and 
those patients with pain due to local conditi 
of the back, arising from; (a) muscles, fa 
and ligaments, (&) nen^es and perineural sti 
tures, (c) intervertebral and sacroiliac jo 
and (d) bones, which are inflammatorj', r 
plastic or involved in Paget’s disease. He gi 
statistics on 770 patients, both civilian and n 
tar 5 ^ Diagnostic tests and treatment are 
scribed. Brailsford, in a conjoint paper, c; 
attention to roentgenographic interpretation 
alinement of the vertebral column and the £ 
jacent soft tissue structures. He discusses recc 
nition of alteration in the individual parts a 
the responsible pathologic condition. 

Hare and Langs discuss pain low in I 
back and sciatica, with special reference to roe 
gen interpretation. Anatomic abnormalities i 
discussed in detail, with emphasis on roe: 
genographic interpretations. A method ; 
oxygen myelography is given in detail. Af: 
injection, the table is immediately tilted dow 


ward 30 degrees, and stereoscopic exposures i 
made with the patient in the true lateral positi 
with the painful side uppermost. Anteropi 
terior views and a 45 degree view of the lumt 
sacral angle are then made. After injection 
oxj'gen, there is a period of twenty minutes i 
roentgen examination, before the ox}'gen d 
appears. This method was used in 100 consK 
tive cases in the New England Baptist Hospib 
with 85 per cent accuracy. The authors belie' 
that there is a definite decrease in postoperatn 
headaches following this procedure. 

Breck and Basom describe flexion trcal 
ment for pain in the lower part of the back i 
patients who have narrowed fourth or fifth bi^ 
bar interspaces. This treatment is based on t ■ 
observ'ations of Love, Walsh and Schac 
Schneider, who noted that in dissected speci9i^|| 
kj'photic flexion caused the protruded disk to ^ 
drawn in and that hyperextension of the spio- 
column caused the disk to protrude 
Treatment consists of placing the patient in ^ 


541. Young, R,, and Brailsford, J. E, in 

on Painful Back in Soldiers and in Industrial ' ° '■ 
Proc. Roy. Soc. I^fed. 36:211-218 (March) 1944. 

542. Hare, H. F., and Langs, L. W.: Low 

Pain and Sciatica with Special Reference to * 
Interpretation, U, S. Nav. Jf. Bull. 41. - 
(Sept.) 1943. - 

543. Breck, L. W., and Basom, W. C. : The 
Treatment for Lotv-Back Pain: Indications,^ 

of Conservative ^^anagcment, and a New jft'. 

Procedure, J. Bone & Joint Surg. 25:38-64 (Jan. 
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in a scmisittinc: position, witli flexion of the lum- 
bar portion of tlic spine, t!ie iiips aiui tlic knees. 
Physical tlierapy witli flexion cxcrcisc.s accom- 
panies tin's treatment. Inexpensive apparatus 
which can lie used in tlie home is illustrated. 
For tliose jxitients needinj: surt^ical treatment, 
they describe a modified spina! fusion operation 
in ivhicli lione grafts are placed across the laminal 
arciies in tlie customary fasliion. .After suh- 
lu.xation of tlie facets lias iiecn rcfluccd and tlie 
interspaces restored to normal, if fusion is indi- 
cated the customar}' fusion is carried out and 
^n H-shaped hone block is placed between the 
spinous processes of the involved vertebrae. The 
additional graft is used to jirevcnt subluxation 
01 the facets and postoperative narrowing of the 
mten-ertebral space. The authors report on 2 
patients on whom this procedure was carried 
out, with good results. [Ed. Note. — -A similar 
procedure has been described by Boswortli.] 
Stewart and Owen report changes in the 
|nten-ertebral disk at the third lumbar vertebra 
'u a patient with a histor}- of repeated spinal 
puncture. They discuss the possibility of per- 
foration of the annulus fibrosis with escape of 
nuclear material, leading to collapse of the inter- 
vertebral disk and subsequent changes in the 
bodies of the vertebrae. They refer to 4 similar 
oases reported by Everett and Epps. The patient 
gained relief from svmptoms bv rest alone for 
eight weeks. 

Fisher reports a case of pain low in the 
ack with radiation into both lower extremities, 
which was accentuated by chiropractic manipula- 
^ iarge ruptured fifth lumbar interver- 
^tal disk was removed. [Ed. Note. — I have 
0 sen’ed 2 similar cases and believe that any 
orceful extension of the spine is Hkeh' to pro- 
duce this injury.] 

Hiss •''‘0 makes a plea for examination of the 
• cases of pain in the lower portion of 

u ^^ok. He states that of 80,000 patients 
feet were examined in his clinic 40,000 
,, backache and that in 50 per cent of these 
^ pain in the back was due to foot disorders. 

, ^ershey calls attention to osteoarthritis of 
e sacroiliac joint and its relationship to pain 


V. A. F., and Owen, A.: A Case of 
of the Lumbar Part of the Spine Following 
4943 Puncture, M. J. Australia 2:295-296 (Oct. 9) 

' E- D-: RePort of a Case of Ruptured 

■ tinn ^'^efu'al Disc Following Chiropractic ilanipula- 

J-I- J- «:14 (Jan.) 1943. 

I- f'l-: Backaches and Feet, Hahneman. 
"*ly 78:385-391 (Sept) 1943. 
af s; • C. D.: The Sacro-Iliac Joint and Pain 

i, 19^3 Radiation, J. A. Af. -A.. 122:983-986 (Aug. /) 


of sciatic radiation. Dissections were carried out 
on 64 cadavers, and the lumbosacral portion of 
the trunk was found to be in direct contact with 
the sacroiliac joint where it traverses the joint 
in its lower third. Osteoarthritis was found in 
only 25 per cent of the sacroiliac joints studied. 
The upper portion of the origin of the pyriformis 
muscle was found to lie medial to the lumbo- 
sacral portion of the trunk in all cadavers but 
never to lie between the trunk and the joint. 
He believes that the changes obserwed would 
produce direct irritation of the lumbosacral por- 
tion of the trunk. 

Pitkin summarizes the results in 53 patients 
who were operated on for instabilit}- of the 
lumbosacroiliac joints by means of fusion of 
the lumbosacral area, which he described in 1937. 
The operation is a modification oi the A^errall 
tie rod graft. The author states that Ins opera- 
tion offers the advantage of immediate immobili- 
zation without any form of external support. 
Seventy per cent” of the patients had good 
anatomic and functional results, 20 per cent were 
moderateh’ improved and 10 per cent were 
classed as anatomic and functional failures. [Ed. 
XoTE. — This seems to require extensh'e and de- 
tailed grafting when a more simple fusion would 
be adequate.] 

Thiltgen reviews the anatomy of the lumbo- 
sacral plexus. He reports a series of saCTal 
epidural injections and describes the technic 
used He points out that toxic manifestations 
mav occur and that death has followed entrance 
of the solution into the subarachnoid cavity or 
into the blood stream. 

Vinke and White studied roentgenograms 
of the lumbosacral area in 300 children between 
the ages of 5 and 15. They found only 3 cas^ 
of narrowing of the lumbosacral joint which 
could be considered congenital. They state that 
Williams in his series found only 1 case of 
narrowing of the lumbosacral joint wluch could 
be considered congenital. The authors report 
on 6 adult patients with narrowing of the lumbo- 
sacral joint in whom pain was attributed to other 
rauses. The roentgenograms which revealed 
narrou-ing showed associated anomalies, with 
partial and bilateral sacralization. They conclude 
that a narrowed lumbosacral joint may be a 


8. Pitkin. H. C: Internal Brace for the 
of the Back, Arch. Surg. 46:/aa-/cS (I'IA' )_ 

9. Thiltgen, W. S.: Sacra! Epidural JnJecU'on of 
nial Saline in the Treatment of Saatica. Certain 
5 of Low Back and Pelric Pain (vath Case Re- 
-) M Rec. fi: -Ann. 37:688-689 (Xov.) 19-.J. 

Vinke, T. H.. and White, E. H.: Congenital 
■owing of the Lumbosacral Space. Surg., Gi-nec. & 
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congenital anomaly and does not necessarily in- 
dicate injury to the inten’^ertebral disk. 

Hoge°^^ discusses pain in the lower portion 
of the back from the rdewpoint of a gynecologist. 
The author presents numerous statistics on pel- 
vic conditions which produce pain low in the 
back, their treatment and the results. He de- 
scribes the gynecologic cause of backache and 
urges women with backache to have a gjmeco- 
logic investigation. 

McBride discusses nonskeletal injuries to 
the lower part of the back. He calls attention to 
postural strain or sprain of the ligaments in the 
iliolumbar, lumbosacral or sacroiliac areas. The 
author emphasizes accurate localization and 
points out the distinguishing characteristics and 
customary' tests. 

Steindler stresses accuracy in localization 
of pain on an anatomic ligamentous basis. He 
discusses pain low in the back where “trigger 
points” are located. He explains pain on a basis 
of stretch to the ligaments. He mentions the 
value of injection of procaine hydrochloride to 
differentiate true sciatica or sciatic neuritis from 
referred pain. Emphasis is given to accuracy in 
localization of the lesion. 

Herzmark reports a case of herniation of 
the cauda equina following laminectomy on the 
sacrum for removal of iodized poppyseed oil. 
The herniation was reduced and the sacral defect 
repaired with fusion of the lumbosacral area. 
Use of iodized poppyseed oil and laminectomy 
for its removal are considered inadvisable. 

SSI Hcge, R. H. : Low Backache from the View- 
point of the Gynecologist, Virginia M. Monthly 70: 
598-601 (Dec.) 1943. 

557 McBride, E. D. : Nonskeletal Low Back In- 
juries, M. Rec. & Ann. 36:238-241 (Feb.) 1942. 

553. Steindler, A,: Las lumbalgias; su diagnostico, 
Dia med. 14:900-904 (Sept. 7) 1942. 

554. Herzmark, M. H.: Herniation of Cauda Equina 
Following Laminectomy of Sacrum, J. Bone & joint 
Surg. 25:197-201 (Jan.) 1943. 

XVII. INFECTIONS OF 


Wilens^ calls attention to the anatot 
relationship of muscles, fasciae, ligaments, blc 
vessels and nerves in the region of the pel 
outlet. He discusses their possible relation 
pain low in the back, sciatica and coccygodi’n 
He confirms Thiele’s report that spasm of t 
levator ani, coccygeus or piriformis muscle cau; 
such symptoms. Relief is obtained by massa 
of these muscles. The author presents 8 illt 
trative cases of 28 studied. 

Tourney presents a study of 95 cases 
metastatic cancer of the spine, from a total ' 
2,067 cases of cancer. Roentgenograms fr 
quently fail to reveal metastasis, particularly i 
the early stage. During a four year perio 
(1936 to 1940) 326 cases of mammar}' carci 
noma were observed, and in 42 the patient 
showed spinal metastasis. Of 140 cases of pros 
tatic carcinoma, associated spinal metastasi 
occurred in 11. Hodgkin’s disease of the spin 
was encountered in 7 cases. He discusse 
palliative therapy. Roentgen therapy often re 
lieved pain and allowed local repair. Subarach 
noid injection of alcohol is subject to coniplica 
tions and frequently does not relieve pain 
Chordotomy is advisable for inoperable con 
ditions. Orchiectoni}’- desen^es further trial foi 
advanced carcinoma of the prostate. 

Schumacher discusses the evaluation of dis- 
abilit}' due to injuries to the lower part of tli£ 
back. He discusses McBride’s and Kessler’s 
methods for computing disability and presents 
disability charts of specific injuries. [Eo. Note. 
— The charts show all components of disability 
and are valuable references.] 

555. Wilensky, T. : Levator Ani, Coccygeus and 
Pyriformis Muscles : Agents in Causation of Coccj’go- 
dynia, Superior Gluteal Pain and Sciatic S.vntlromc, 
Am. J. Surg. 59:44-49 (Jan.) 1943. 

556. Tourney, J. W. : Aletastatic Malignancy of 
Spine, J. Bone & Joint Surg. 25:292-305 (April) 

557. Schumacher, F. L. : Evaluation of Disability in 
Low Back Injuries, Radiology 41:18-22 (July) 1943. 
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Jklclntosh and Selbie point out that in a 
previous paper they showed the value of sulfon- 
amide drugs in preventing gas gangrene in mice 
under certain conditions. Tliis report is based 
on a further study of the subject, in which they 
used zinc pcro.xide. proflavine and penicillin on 

experimental animals. 


55S. McIntoA, J- 
proflaHne and Pom 
Welchii Infections. 


and Scibic. F. R. : Zinc Pero-xide, 
cillin in E-tperimentil Clostridium 
Lancet 2:750-752 fDcc. 26) 1942. 


They point out that the clostridiums are 
the nesting stage when the tvound is 
and that only through the use of some incih'L 
agent, which would appear to be the calcium 
is the organism capable of producing an 
In their experiments toxin-free clostridiums 
used, and with the calcium chloride present t^^/ 
produced both a local and a general inf^*',^ 
With this technic, they found that in local 
tion zinc pero.xide is apparently' of no la u- 
preventing the development of Clostridium 
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McctWii in mice nftcr the t'rs^nni'-nis have inva.'icfl 
lie tif«nc5. 

hrnilavinc was of Lricatcr value tlinn sniiaml' 
niide niui as t^oo.] a^ siilfathiamlc for local 
'•ophvlaxis. Its )is,' as a ilressi!’.”; for woniaK 
arratits further iuvcstii;ation. I'enicilliii injected 
t the site of infection witliiii three hotirs after 
1C iiilcction is a powerful jiropiiylactic and 
i^'rior to proflavine or siilfonainidc citnipotind?. 
■n. XoTK, — This is an interesting' and nscinl 
“per. It is Iu(]x-d that the antliors will coininne 
c.\-ix;nnicntal work.] 

sClic.ii.iii. I.ewin. Sideman and fanoia re- 
^ tiietliod of jiroducini: osteoniyeliti.s in 
I'ts and doijs liy intrnniet.ajiliy.sinl injection 
■um inorrhualc nnrl Stnjdivlococcn.s anrciis 
^ "cek after ndiititiistration of iniiniinir.in" 
°-Ci of the ciroanistn. They were able to pro- 
“cc panostcitis. 1 he clinical conr.se in the ani- 


ran from the acute to the ciironic stage in 


lal: 

^ xcek.s and clo.sely reseinhlccl the human 
If no organisms are injected complete 
^^cneration of hone occurs about three and one- 
''ceks after injection of sodium morrliuate. 
authors contend tiiat in man as well as in 
am'V ^^rliest lesion in osteomyelitis is 
tissue, and in none of their ani- 
'jas there any evidence of vascular throm- 
trom sodium morrhuate. In none of their 
sinuses develop without surgical 
'OTTi^h^^’ some were allowed to die 

1 h * ^ ^-‘’tcomyelitis itself. They suggest that 
septicemia rather than bacte- 
^ ■''3-IuabIe criterion for w’thholding 
iie ^ ^P^i'^tion. They conclude with an out- 
dpf*^i experiments which should be 

j evaluating the various therapeutic 

to the problem of osteomyelitis. [Ed. 
work opens up a most practical 
ffiyj producing osteomyelitis that clearly 
es the infection in human beings,] 

Tyler ='=» produced staphylococ- 
3teo rabbits, with resultant hematogenous 

^ the'^ ^ report is based 

its ‘^'dleuities and conclusions. Young rab- 
to 8 tveeks old and weighing 500 to 750 
ig^. found best suited for this stud}', for 
e* considered of an age comparable to 
lur b ^ ^^cade in childhood. A twentj'-four 
culture of hemolytic Staph, aureus 

o59, SrVi 

t-ewin, P. Sideman, S., and 
:37i’ ■joT .^'^Perimental Osteomyelitis, Am. J- Surg. 

d- S., and Tyler, U. \V. : Experimental 
Bone R ^fniia and Hematogenous Osteomyelitis, 
fotat Surg. 25:791-802 (Oct.) 1943. 


(002 cc.) wa.s ijitravenously inoculated into 205 
ralihits, Xo roentgenographic or microscopic 
'■tudic> were made, but 147 macroscopic abscesses 
of (k.iic were found in SO of these rabbits, with 
ali iut SO per cent occurring in the metaphysial 
area. Tile cninplications encountered, which, they 
ti'itc. arc rare in human beings, were frequent 
eunvuisions, massive hemorrhage distributed es- 
pecially in the musde tissue and an occasional 
aliack of pneumonia. 

Thev conclude that while the ay'ailabih't}’ and 
the cost of the rabbit make it a convenient 
animal, a sturflier animal is more desirable. The 
authors feel that sulfathiazole in the experiment 
was of little value. .All of the rabbits had non- 
operative therapy. (Ed. Xote. — X'o conclusions 
can be salisfactoril}- drawn from this study, but 
it is of value in recording the difficulties tvhich 
the authors found in a study of this sort.] 

Gage states that the early high mortality 
in acute osteomyelitis is caused from profound 
to.xemia. with or without bacteremia. Since in 
over 83 per cent of cases acute osteomyelitis is 
due to Staph, aureus, its necrogenic toxin and 
its toxin with a "spreading factor” must cause 
c.xtensive destruction of the osseous tissues. 
Bacteremia is probably due to bacterial thrombo- 
plilebitis in osseous tissue. He classifies the t}'pes 
of acute osteomyelitis according to the extent of 
systemic and local osseous involvement, which 
depends on the t}-pe of organism and its to.xin. 
The profound systemic reaction so often seen in 
acute osteomyelitis is due to diEuse cellulitis of 
bone and bone marrow and leanphangitis. 

The author advocates for treatment the usual 
general measures plus administration of suEa- 
thiazoie and antistaphylococcus serum, 60,000 to 
100,000 units daily, immobilization of the involved 
parts and operation only when the cellulitis has 
localized with formation of an abscess. He states 
that any operation during the acute stage results 
in high mortalit}- and serious disabilitj-. He cites 
cases reported by Butler in which the patients 
with positive blood cultures who were operated 
on early showed twenU'-five times the mortaby 
of those with negative cultures. [Ed. X'ote. — No 
data are given on the results of treatment as 
outlined to compare with the results of other 
methods. The author mentions Butler's cases in 
which there is only a 2 per cent mortality with 
early operation and no administration of sulfon- 
amide drugs or staphylococcus antito.xin.] 

561. Gage. M.: -■^cute Hematogenras Orteomrclitis 
Juvenalis, Surg.. Graec. S: Obst. 7S: 123-12- (Jan.) 
1943. 
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Brown and Ghormle 3 ' discuss 24 patients 
with the diagnosis of solitarj' eccentric (cortical) 
abscess in bone, 87 per cent of whom were under 
30 3 'ears of age. The tibia and the femur were 
the commonest sites of involvement, but the 
fibula, radius, os calcis and patella were also 
involved. The clinical picture was characterized 
hy the following: pain, generally chronic, often 
nocturnal and well localized; localized swelling 
and induration; minimal ph 3 'sical findings, with 
limping when the lesion was near a joint. The 
roentgenogram, almost pathognomonic, showed 
a small radiolucent lesion within or beneath the 
cortex or in the osteoplastic reactive portion of 
the periosteum and uniform osteosclerosis around 
the lesion. The patliologic finding on operation 
•was chronic inflammation with fibrous tissue and 
scattered giant and round cells. ]\lany patients 
showed obliteration of blood vessels in the region 
of the lesion. The treatment was not uniform, 
but bvo thirds of the patients had surgical ex- 
cision of lesions with definite relief ; '1 had irra- 
diation with relief after a year ; 1 improved with 
rest in bed. Two thirds of the patients had a 
history of trauma and focal infection or focal 
infection alone; cultures made from lesions for 
2 patients yielded Staph, aureus and for 2 others 
micrococci. None of the lesions showed micro- 
scopic evidence of tumor. 

Banerjee®®^ classifies acute osteom 3 -eIitis into 
three main groups: (1) hematogenous osteomye- 
litis, (2) osteomyelitis due to infection from 
without and (3) osteomyelitis due to secondar 3 ' 
invasion from neighboring tissues. He describes 
tlie pathologic and histologic features, and dis- 
cusses the four possible types of process, including 
reaction to injury, formation of abscess, separa- 
tion of dead from living tissue and repair. In 
hematogenous osteomyelitis, inflammation usually' 
starts from the epiphy'sial line, the infection 
starting from the medulla, spreading through the 
cortex and finally reaching the epiphysial line, 
where an abscess is formed. The joints are seldom 
affected. Progress of the involvement depends 
mainly on the condition of the nutrient vessel. 
Osteomyelitis due to infection from without rnay 
involve onlv the periosteum, or, if the infection 
lasts long, it may affect the bone. Severe infec- 
tion may spread along the medulla, and serious 
aeneraf infection may occur. In osteomyelitis 
due to infection from contiguous tissue, the peri- 


K. c., and Ghormlry. R- K-: Solitary 
ntric (Cortical) Ah'ccss in Bone. ..nrKcry 14:341- 

[Oct-) Pitholopi' o! .Aauc Ostco- 

3 .Bancn« jj. r^c. Ca.-ni-llfi 

itis in me 
ril) 


osteum may be separated from the bone 
resulting complete degeneration or thinn 
the bone. If the intensity of the infection 
surrounding tissue is low, proliferating ] 
titis with thickened bone or spicules may dt 
[Ed. Note. — The spread of the infectio: 
the adjacent joint is largely determined 1 
location of the metaphy'sial area, whether 
capsular or extracapsular.] 

Simpson discusses the anatomy and 
ology' of bone as related to the pathogene 
acute osteomyelitis. The factors favorable f 
localization of a pathologic process in gr 
bone are summarized as follows : I. The che 
structure. Actively growing bone is more 
cular, with a resultant greater concentratii 
calcium ions and variation in pu. 2. The ph 
structure. In growing bone, the fibrils are c 
and irregular, the bone cells are large and 
numerous, and the loose connective tiss' 
more prominent in the marrow spaces and i 
surrounding irregular trabeculae of bone, 
is in contrast to adult bone, which has a de 
form and a basic unit (haversian sy'stem). 
principle of its structure is a central vas 
sy'Stem about which there is bony subst 
Thus the metaphysis is in a more direct 
tionship to the circulation than is cortical ' 
which is inore or less sequestrated. 3. The 1 
supply. The metapliysis has a more abur 
supply of blood than cortical bone. Before fi 
of the epiphysis the so-called end arteries 
present. A septic embolus obstructing on 
these vessels causes a triangular area of neci 
from which the process extends toward the 
osteum. 4. The ly'mphatic supply of bone. T 
is a lymphatic plexus in the periosteum 'iv 
probably takes part in the pathogenesis of lo 
zation. 

Stewart report.s that by' using concentr 
Clostridium perfringenstoxoid suspended in f 
tetanus toxoid, combined immunization, as 
denced by' antitoxin titrations, has been den 
strated both in guinea pigs and in human bci 
Tiie antito.xin response to tetanus toxoif 
greater when the toxoid is given in combina 
with Cl. perfringens to.xoid than when it is g' 
alone. .According to previous work, guinea ] 
so immunized show ability to withstand la 
doses of a living culture of Cl. perfringens mo 
latcd intramuscularly. On the basis of anal 
.there is reason to believe that the same al» 

564. Simpson, D. B. : Studies on Patliopcneu''^ 

-Acute Hcmatopicnous Ostomyclitis, Mil. Surpe'a 
45-50 fjan.) 1943. _ _ 

565. Stewart, S. E. : Active Immunization oi n- 
I’einRs with Combined Clostridium Perfrinzm^,' 
Tetanus To.xoids, War Med. 3:503-511 (May) 
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night be clcmonstratccl in iuimaii beings in whom 
fiance infection pr<)bal)Iy does not involve many 
spores. AntiI)ody responses were studied in 
piinea pigs and in 21 luntian subjects. 

McMiian says tliat gas gangrene must be 
-Onsidcred as a possibility in compound fractures, 
iOil-contaminated wounds, c.xtcnsive lacerations 
>r crushing wounds and after abdominal opera- 
ions. Roentgenograms should be taken of in- 

■ olved areas ever}- four or six hours after injuries 
rom which gas gangrene is likely to develop. 
This will lead to early diagnosis. The surgeon 
j^ioulci not wait for clinical signs and symptoms. 

rophylaxis consists in immediate debridement. 

of sulfanilamide in the wound, administration 
51 adequate doses of tetanus-gas gangrene anti- 
oxin and possibly rocntgcnograpliic e.xamination. 
■^ive therapy consists of (a) application of 
^ r over the involved areas as soon as the 
hagnosis is made or strongly suspected, with 
^petition of the dose twice daily for three days 
If until the infection is controlled; (b) local 
ebridement; (c) administration of therapeutic 
iroounts of antiserum if the infection is more 

■ an twelve hours old or it the patient does not 
^spond clinically to the preceding treatment. 

■ Imputation for gas gangrene per se should not 

I'esorted to. Four hundred and fifty-four 
have been collected, in 416 of which roent- 
therapy was used. There was a 14.9 per 
-snt mortality rate (62 deaths), as compared 
49.7 per cent in Miller’s 607 collected cases 
® "nich roentgen therapy was not given. [Ed. 

■ °^^-'~'The mortality' rate in this series is strik- 
mg, and I am in agreement with the treatment 
^uftned by the author.] 

ennis describes the treatment of acute 
^ eomyelitis in 122 patients under 21 years of 
"^hree methods were used : ( 1 ) Hoyt’s 
• administration of suI- 

(2) Orr’s treatment — sauceriza- 
set” 1 packing of the wound with 

gauze and application of a cast and 
Kper immobilization — conservative 

PortiV'^ Procedures when indicated, with sup- 
® measures, including immobilization in 


-asts. At ’ — 

• uost of the patients with chronic osteo- 


Sequ treated in an expectant fashion. 

Dr rectomy was performed when drainage 
5f sent ^ and roentgenographic evidence 

present. Both the Orr treat- 

Four Gas Gangrene; Analysts of 

flos'nfeen'''rL'^ Sixteen Collected Cases Treated by 
Si with Thirteen New Cases, West. J. 

51:187-192 (May) 1943. 

^^leonjv^'-''' - Experience wth Hematogenous 

^°spitalc " Children at University of Minnesota 
’ Journal-Lancet 63:134-137 (May) 1943. 


ment and primary closure after saucerization 
with administration of sulfathiazole were em- 
ployed. Prolonged dependent drainage tvith 
drains made of iucite (polymerized methyl 
methacrylate) was also used. It is concluded that 
acute osteomyelitis in young children is more 
benign than in older persons. Also, prolonged 
rest in bed. piaster fi.xation and oral admim'stra- 
tion of sulfathiazole are the most effective 
measures in the early acute stage. In the 
chronic disease, the choice lies bettveen sauceriz- 
ation, implantation of sulfathiazole, primary- 
closure and plaster or prolonged dependent 
drainage with tubes made of polj-merized methy 
methacrylate. 

Hoizwarth reports 2 cases of gas b^dllas 
infection in which he feels that the use of zinc 
peroxide dressings proved highly effective. 

Abozin describes an experimental study on 
cadavers to determine the roentgenographic ap- 
pearance of gas introduced into the muscles of 
the limbs or along fascial planes. He discusses 
the use of roentgenograms in the diagnosis of 
gas gangrene and in the prognosis, including 
indications for amputation. He concludes that 
they are of great value in these respects but 
must not be used as a sole criterion. 

Muscolo emphasizes the fact that in its early 
stages Ewing’s sarcoma roentgenographically re- 
sembles subacute or chronic osteomj'elitis and 
in its later stages acute osteomyelitis. He de- 
scribes 5 cases in detail to illustrate the difficulties 
in differential diagnosis. In 2 cases it was im- 
possible to distinguish betv.-een the two condi- 
tions. In a third case final differentiation was 
possible only by biopsy puncture, which was done 
according to the technic described by f'alls and 
co-workers. 

Pinkus and Zlatkin report a case of tertiary- 
syphilis in a 30 year old Negro woman who was 
suffering from cutaneous lesions and painful 
swelling of the left ankle. She had been recew- 
ing antisyphilitic treatment for several years. 
Roentgen examination showed that the lower 
end of the tibia was involved. There was thick- 


568. Hoizwarth, F. fC.: Zinc Peroxide: Valuable 
Adjunct in Treatment of Gas-Bacillus Infection and 
Traumatic Wounds, J. Bone & Joint Surg. 23:177-I&! 
(Jan.) 1943 . 

569. Abozin, V. G.: Early Radiological Diagnosis 
of Gas Gangrene, abstracted, Bui!. War Med. 3:311 
(Feb.) 1943. 

370. Muscolo, D.: Ewing Sarcoma and Osteomyeli- 
tis: Difficulties of Diagnosis, Re%-. .Asoc med. argent. 
57 : 399-603 (Aug. 30) 1943 . 

571. Pinkus, H., and Zlatldn, Tertiao' Sj-philis 
of Skin and Bone Co-Existing with Gran-Tomatous 
Halogen Sinn Emptfon, J. Michigan kl. See. 42:269- 
273 (April) 1943. 
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ening of the bone and tlie periosteum, with cir- 
cular areas of rarefaction in the regions of 
increased density. When antisypiiilitic therapy 
was discontinued (as a therapeutic test) the pain 
and the swelling increased. Roentgenograms 
showed changes in the tibia, which became 
irregular, and there was eburnation. When anti- 
syphilitic treatment was again instituted, im- 
provement followed after si.x weeks, the swelling 
of the leg subsided and the patient was free of 
pain. 

Weingart, ^^'^irtz and In'ing'"- report a case 
of monilial osteomyelitis in a 10 year old Negro. 
The patient had been suffering from thrush since 
the age of 6 weeks. Three weeks prior to ad- 
mission to the hospital, the child fell, and since 
that time he had complained of a painful left hip. 
Except for the granular whitish coating of the 
mouth and pharynx, examinations, including 
roentgenographic studies, revealed no abnor- 
malities. The patient was treated by rest in bed 
and traction. At the end of three months a 
roentgenogram of the hip showed slight rarefac- 
tion of the head and neck of the femur with no 
acetabular involvement. A Mantoux tuberculin 
test gave negative results. A hip spica was 
applied. After two months, the outer aspect of 
the thigh showed fluctuant swelling. A roent- 
enogram showed further rarefaction of the head 
and neck. Pus aspirated from the abscess showed 
Monilia albicans. The same organism was domi- 
nant in the mouth. 

Rankin and Eger=” report a case of acute 
osteomyelitis in a 14 year old boy whose blood 
culture revealed staphylococci. There was a his- 
tor}' of trauma one week prior to admission to 
the hospital. Tliere were extreme tenderness 
and slight swelling on the anterolateral aspect, 
near the epiphysis, of the lower third of the right 
thigh Roentgenograms taken on the third and 
the tiiirteenth dav after the onset revealed no 
abnormality. The patient was treated by hot 
oacks, immobilization and blood transfusion. He 
received sulfathiazole. On the fourteenth day 
the temperature and the pulse were normal. On 
the eighteenth day administration of the drug 

Tzs discontinued. On the twenty-fourth day the 
was ^ A roent- 


was discharged ambulatoo'. 

taken three months after the onset 
and tlie patient was well. 
Without any roentgenographic evi- 
C, .and Irvinff, N. 


patient 
genogram 
appeared normal 
[Ed. Note.- 


572. Weingar^ J- Penort of Case Rcsult- 

- ... .-.-.eomyclili-' • n-v-i _ 

.■\m. J. Oin. 


W.: Clin. Patli. 12:597-600 (Dec.) 

mg from Thrusli. 

1942. , xf -.nd Eeer. S. .-V: Acme Hcma- 

573. Rankin, n. . ^vditis of Femur- Suc- 

toccnous StapKvI^^" g.’.lfatldarote Opera- 

cessfn! " 5 ^ 136-137 (Jan.l 1543. 

tion. .-Xm. J. 


dence of change in bone one wonders wh 
this case should be classed as one of osteon 
tis.] 

Flynn reports 100 cases of acute sup] 
tive tenosynovitis of the hand, of which 
results were bad in 47 per cent and good in 
33 per cent. In comparison with results repi 
thirty years previously, Flynn’s results shi 
no improvement. He discusses anatomic 
bacteriologic considerations in connection 
treatment. In no case of this series did infei 
come from the blood stream or the lympl 
system. The most important single factor ir 
production of poor results was delay in operai 
Incisions should be adequate to drain e' 
pocket of pus, with care being exercised to ai 
injury to the adjacent structures and hernia 
of the tendon. It is important to obseive a si 
aseptic technic and to avoid mixed infecti 
Sulfonamide drugs used locally and systemic 
seem to minimize the incidence of severe con 
cations. Patients should be hospitalized i 
the infection has subsided. 

Kernwein and Capps brief!)' review the 
erature and report on a 24 year old white woi 
in whom typhoid due to osteomyelitis of the 1 
developed three montlis alter she had 
typhoid, which was treated with sulfaguanid 
The local lesion in the ulna was excised, pac 
with sulfathiazole and closed without drain. 
The wound healed per primam. Cultures of 
e.xcised marrow revealed typhoid bacilli, 
microscopic obsenmtions are ^ described, 
authors discuss draining sinuses of osteomyel 
due to typhoid as a source of contagion, wh 
contraindicates the Orr method of treatmi 
They suggest that surgical e.xcision, local apj 
cation of sulfonamide drugs and closure witli 
drainage are beneficial. [Ed. Note. — This is 
interesting observation, and while osteomyel 
due to typhoid is rare the danger of tlie puruh 
material’s being a source of contagion should 
recognized.] 

Impink, DenhofF and Vander\'cer rcporl 
case of hemolytic Staph, aureus septicemia wi 
osteomyelitis of the femur, pericarditis, pf*; 
monia and pleurisy in a 4 year old child Wi 
recovered with no recurrence in eight montf 

574. Flynn, J. F. : .•\cntc .Sii[)pur.Ttivc 

of Han.!, .Surg.. Gynec. & Olist. 76:227-235 (r'- 
1943. 

575. Kernwein. G. A., and Capps, R. B.i 
Osteomyelitis: Case Report, Am. J. .Surg. COt-J 
(June) 1943. 

570 . Impink', R. R. ; Denhofi, E.. and 
J. B. ; Staphylococcus Aureus .Scpiicemia, wi'." ^ 

myelitis. Pneumonia and .Acute Purulent 
Case Report, .-km. Heart J. 26:699-/03 {.-.o'.- 
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The Ircalmcnt consisted of: supportive measures, 
trequent blood and ])lasma transfusions and ad- 
ministration of sulfatliiar.ole and sulfadiazine and 
of bacteriophage temporarily. Incision and drain- 
age of the femoral abscess on the eleventh d.ay 
after the onset were followed by immobilization 
in plaster with the Orr treatment for eleven 
weeks. Repeated aspiration of the pericardial 
sac, pericardiostomy and thoracentesis were done. 
Laboratory studies showed positive blood cul- 
tures until the nintb day and negative cultures 
of pericardial fluid until [icricardiostomy, and 
roentgenograms of the femur revealed no abnor- 
mality until the eleventh day. [Ed. Note. — 
This is an adequate stud}' and report e.-ccept that 
no roentgenogram of the femur was made later 
than one month after the patient’s discharge 
from the hospital.] 

Wilenskw • reports a case of osteomyelitis of 
the tibia with thrombosis of the saphenous vein. 
He emphasizes the importance of treating bac- 
teremia and toxemia primarily and withholding 
operation on the bone itself. Treatment con- 
sisted of excision of the thrombophlebitic vein 
to remove the main source of bacteremia. Sul- 
fonamide compounds were given systemically. 
"fhe author draws a parallel between this case 
snd an instance of acute mastoiditis complicated 
by thrombosis of the internal jugular vein. Both 
instances indicate the importance of vascular 
thrombosis in the pathogenesis of foci in bone. 
The author believes that in most cases the extent 
°f the focus in the bone is almost immediately 
tletermined by the character and position of the 
ouibolic thrombophlebitis, and what appears in 
the roentgenogram to be a spread is an increase 
in the amount of temporary decalcification of the 
diseased area. [Ed. Note. — ^^'ilensk}■’s views 
nn the treatment of acute osteomyelitis still seem 
too conser\’ative to warrant their routine adop- 
tion.^ He draws an interesting parallel in dis- 
oussing the pathogenesis of the infection of bone.] 

Kanan ''•* presents 3 cases of acute osteomyeli- 
t's of the tibia in which subperiosteal resection 
the treatment employed. In all of these 

and in another in which roentgenograms 
oould not be obtained the tibia healed under 
°f conditions, with abundant regeneration 
hone of good quality. The general condition 
^Prpred sh ortly after the operation. Indications 

^Tilensky, A. O.: Osteomyelitis of Tibia with 
: °£ Saphenous Vein : Discussion of Con- 

, :"^t've Therapv, Pennsvh-ania M. J. 46:953-95a 
Uune) 1943 

; Kanan, E. J. ; Subperiosteal Resection in 

' Osteomyelitis, Arq. rio grand, nied. 

■ -tto-lSO (Oct.) 1942. 


and contraindications must be considered in each 
individual case. Subperiosteal resection is recom- 
mended for localized forms of acute osteomyelitis 
the course of which indicates a tendency to heal. 
[Ed. Note. — Only in certain localities in the 
body would resection of the infected bone seem 
justifiable.] 

Franz reviews the work of Vidal on gun- 
shot injuries of the joints in the Spanish Civil 
War (1,282 wounds). They were treated by 
drainage and immobilization alone. Good results 
were obtained in a majority of the patients, which 
suggest that resection of a joint for purposes of 
drainage is unnecessaiy. For the more extensive 
lesions the prognosis was not so good. Of 273 
patients with gross damage near a joint, 10.2 
per cent died. For 103 patients with suppuration 
of a joint tliere was a mortality rate of 26.4 per 
cent. He concludes that in cases of fulminating 
infection amputation is the only possible treat- 
ment; resection is useless. Franz favors resec- 
tion and believes that the danger of infecting the 
bone at the site of resection has been greatly 
exaggerated. The causes of death after resection 
include poor selection of cases, insufficient prepa- 
ration, delay of operation until infection has 
become generalized and performance of an opera- 
tion on patients who are not in a fit state to 
spend a long time in bed. 

Bug}'i states that primar}- infections leading 
to bacteremia precede clinical manifestations by 
a few days. The patient is not in a severe septic 
condition due to osteomyelitis but has acquired 
osteomvelitis from sepsis. With this point of 
view, it is logical to combat sepsis first. Beside 
intravenous administration of resorcinol, quinine, 
sulfonamide compounds, and saline and dextrose 
solution, local tlierapy is of little significance. 
Immobilization, elevation of the extremity and 
induction of h}'peremia are recommended. Per- 
sistent fever and severe leukoc}-tosis should not 
mislead the operator to premature surgical opera- 
tion. E.xpectant treatment is indicated. A ‘‘fixa- 
tion” abscess is awaited. 

Experience is needed to choose the proper 
moment for surgical interi-ention, which must be 
neither too early nor too late. Subpenostpl 
resection is contraindicated in severe acute in- 
fections. For subacute or chronic infections this 
procedure may be used, but only in exceprional 
cases, in which the periosteum is completely 


S79 Franz C. : Resection of Infected Joints, ab- 
^rted,^nn. V-ar Med. 3:322-324 (Feb.) 19^3. 

5S0. Bugjd, I.: Conser^-atwe The.-apy of Acete Os'w- 
celitis of Long Bones, Onnirg 14:/---/- fD--) 
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detached and the long bones surrounded with 
pus. [Ed. Note. — This is a good article.] 

Gellman reports a case in which an extra- 
articular focus irritated the hip joint by juxta- 
position, -vvith resulting early diagnostic con- 
fusion. The patient, a 3 year old Negro girl who 
had been suffering from an infection of the upper 
respiratory tract with some abdominal pain 
noticed pain in her left hip two weeks later. 
Examination three weeks after the onset of ill- 
ness, including the taking of roentgenograms, 
gave negative results except for an injected 
pharynx. The impression was pharyngitis with 
possible rheumatic disease. One week later the 
patient complained of burning on urination. The 
left thigh was adducted and the knee flexed. The 
temperature was 102 F. There were a few pus 
cells in the urine. A roentgenogram of the hip 
revealed no abnormality. The diagnosis of pos- 
sible tuberculosis of the hip was made, and the 
patient was put in traction. There were rigidity 
in the left lower quadrant of the abdomen and 
fulness below the left inguinal ligament. The 
white blood cell count was 34,000. The tuber- 
culin test with a 1 : 1,000 dilution gave positive 
results. A culture of the urine showed Staph, 
albus, but the temperature remained elevated. A 
diagnosis of pyelitis was made, and all tests of 
fluid apirated from the hip gave negative results. 
Two weeks later, while the swelling above and 
below the ligament, which had been increasing, 
was being examined, the patient suddenly winced 
and urinated frank pus. The bladder had been 
perforated. Incision and drainage of the mass 
were performed, and similar pus was released. 
A culture showed Staph, albus. Cystograms con- 
firmed the diagnosis of extravesicular abscess. 
The patient recovered uneventfully. [Ed. Note. 
— This is an instructive report of an unusual 
site for an abscess.] 

Abeshouse and Gellman discuss the patho- 
genesis, pathologic changes, clinical features, 
diagnosis and treatment of various complications 
of the bladder due to injuries and diseases of the 
pelvic girdle. A review of the literature and 
personal experiences with 4 cases of pelvifemoral 
osteomyelitis with involvement of the bladder 
are recorded. The authors conclude : 


I Infections of the urinarj- tract, particularly of the 
Haiirier are relatively rare complications of injuries 
and diseases of the pelvic girdie. 2. Infection of the 


81. Gellman, M.: Perforation of Bladder by Non- 
eous Retroperitoneal Ahjcess; Report of Cap^ Bull, 
lool M. Univ. Maryland 27:90-9a (Oct.) 

;S2. Abeshouse, B. S., and Gfllman, ?4.. p 
plications of Injuries and Diseases of 
[ Head of Femur, Urol. & CuUn. Rev. 47.S. lOa 

*.) 1943. 


urinary tract complicating- injuries or diseases of 
pelvic girdle may be due to (o) an infection anteda 
the osseous lesion, (b) an infection occurring sir 
taneously and by the same organisms causing 
Osseous lesion, (c) a subsequent infection resulting fi 
the hematogenous transportation of organisms from 
osseous lesion, and (d) the direct extension of 
infectious process from the osseous lesion to an adjac 
portion of the urinary tract. 3. The latter type of 
fection (2d) usually manifests itself as an infecti 
process in or about the bladder. The bladder compli 
tions include intravesical infection (cystitis), periv( 
cal infection (para-osseous abscess, perivesical phlegm 
acute or chronic perics'stitis), intramural infect 
(abscess of the bladder wall), intraperitoneal or ext 
peritoneal rupture of the bladder, osteovesical, osli 
cutaneo-vesical, or cutaneo-vesical fistula, calcu! 
formation, and perforation of the bladder by fragmei 
of bone sequestra or involucra. 4. In cases of peli 
ferfioral osteomyelitis, there are two characteristic sigi 
of bladder involvement which can be readily determini 
by cj'stographic study, viz. ; lateral displacement of tl 
bladder and alterations in the outline of the bladdf 
5. These bladder changes may be produced by sever 
different lesions which originate in the osseous lesi( 
and extend to the perivesical tissues in the bladder wa 
viz.: (a) para-osseous abscess in the perivesical tissue 
(b) an involucrura or sequestrum in the perivesic 
tissues and pressing on the bladder ; (c) acute or chron 
peric3’Stitis resulting from the e.xtension of the infectioi 
process from the osseous lesion to the perivesical tissue: 
and (d) intramural abscess of the bladder secondai 
to the osseous lesion or perivesical abscess. 6, Thci 
lesions may lead to the development of an osteo-vesfe 
fistula with or without the subsequent formation of cal 
cull in the bladder. These lesions may also be rcspoii 
sible for secondary obstructive or infectious changes ii 
the upper urinary tract as a result of an acute or chroni 
infectious or cicatricial pi'oeess about the base of tin 
bladder and the lower ureters. 7. Prompt surgica 
treatment is indicated in these cases in order to preven 
or forestall the development of an osteovesical fistula 
or serious damage to the upper urinary tract. 8. Con- 
servative treatment consisting of chemotherapy and 
supportive therapy has j’iclded good results in unrecog- 
nized or undiagnosed cases of para-osseous abscesses 
but this type of treatment is not advisable in 
curafely diagnosed case for the reasons indicated above. 


Lenormant^®^ emphasizes the fact that treat- 
ment with sulfonamide drugs is only a suppl^' 
ment to the usual surgical procedures and not 2 
substitute for them. He used sulfanilamide. At 
each operation and each dressing of the wound' 
this drug was applied locally in the form of 2 
powder or crystals. After the w'ound had 
closed by suture, administration of the drug ''2’ 
continued by mouth. In 19 cases wounds w^f 
treated; in 16 cases they were war 
In 1 the lesion was due to fracture of the 
which had occurred three years previously, 
in 1 it followed a fracture of the pelvis; in 
last case the wounds were due to osteomy^ 


S83. I-cnormant, C. : Sulphonamidcs in Treaur.w 
Traumatic Osteitis with Fistulae, Bull. War •- 
3:263 (Jan.) 1943. 
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31 tlic Iiunicrii?, radius and ulna in a child of 6 
icars. Most of the lesions showed profuse sup- 
3aration and sequestration. With this treatment 
^ic results of operation were much improved. 
1 ostoperatively suppuration was sliqlit or absent 
there was no important felirilc reaction. 
Cumulation tissue appeared more liealthy. All 
I'Ht 1 wound were comjjletcly healer! on the pa- 
li^nts discharge from the hos[)ital, one to two 
^•<d a half months after ojieration. Eleven pa- 
ti^ts were followed for five to eight months, and 
there were no rcairrences. Sulfonamide com- 
^iinds do not promote ossification of fractures 
_‘3^ged by fibrous tissue, but they do pennit 
thither operation to produce bony union even in 
‘ ^ presence of primary infection. In 3 cases a 
=nia]] infected cavity was opened in the bone, 

■ eaned out and powdered witli sulfonamide drugs 
md the wound closed by primary suture. The 
‘^ults were good. [Ed. Note. — This is a good 
^‘^ide, but the follow-up period is entirely too 
iiief for conclusions to be drawn.] 

In 2 cases Lenormant and Calvet treated 
, I'onic staphylococcic abscess of bone by evacua- 
iQn of puSj local application of a sulfonamide 
’^S and primarj- suture. Fistulas developed in 
cases, and the wounds had to be reopened. 

3 other cases the infection responded mod- 
rately well to operation, local application of a 
^‘Onamide drug and drainage of the site to- 
^Iher with administration of a sulfonamide com- 
°und by mouth. The results were definitely less 
I'orable than those in streptococcic infections, 
•^normant then tried simultaneous administra- 
of large doses of an iodide preparation and 
^olfonamide drug. In anthrax the results were 


°° ; cure was rapid without surgical inten^en- 
Calvet treated 8 children with acute osteo- 
itis with an iodide solution and sulfanilamide 
by mouth. Only puncture and incision of 
^ abscess were done. The response was dra- 
. * 0 , with relief of pain and pyrexia in two to 
y ^ 'iays. The course of healing was followed 
jjl^°^"^onographic study, all but 1 patient being 


'\ed for from five to nine months. 

cured. 


All re- 

This treatment should be started 
je as possible, before suppuration and 
^^•"Osis have invaded the bony tissue. It was 
..'■.°’^^’]l^red sufficient for subacute osteo- 
ith'^'^ pyemia. [Ed. Note. — Good results 
)w ^ ^ P'’opcr use of sulfonamide drugs are 
yj common experience. The advantage of 
.'^^S jodid es is open to question.] 

C., and Calvet, J.: Sulphonamides 
ed Staphj’Iococcal Osteitis, Bull, War 

•26S (Jan.) 1943. 


.Angevine observes tliat sulfanilamide, sul- 
fathiazolc, sulfadiazine and sulfapyridine can be 
.suspended in oil in high concentrations. Suspen- 
.«ions of sulfanilamide and of suJfathiazole in 
soybean oil produced only a slight local reaction 
when injected subcutaneously into experimental 
animals, 

.A single subcutaneous injection was absorbed 
at a uniform rate and produced a concentration 
of the drug in the blood for as long as eight days, 
depending on the dose. Excretion of the drug 
in the urine continued for several days after it 
had disappeared from the blood. Suspensions of 
sulfanilamide or sulfathiazole in soybean oil 
were instilled into the infected sinus tracts of 5 
patients with osteomyelitis. The drug was pres- 
ent in their blood for six days and was excreted 
for as long as one hundred and thirty-seven 
daj-s. The sinuses of 2 of these patients are 
entirely healed, and the others are improved. The 
author feels that tliis therapeutic method deserves 
further trial in chronic osteomj'elitis and in other 
wounds. [Ed. Note. — It is to be hoped that fur- 
ther work along this line may be done.] 

For the past four years, Lewis and Senter 
have used sulfonamide drugs as an adjunct in 
the treatment of acute and chrom'c osteomj’eh'tis. 
Sulfathiazole was used most frequently and was 
used locally and orally. After saucerization and 
curettement, the wound was packed with 4 to 8 
Gm. of the drug and petrolatum gauze. In cases 
in which the infection was acute, the administra- 
tion of large doses of sulfathiazole rvas begun 
on diagnosis and continued postoperatively until 
the acute infection had subsided. The dose was 
6 Gm. daily for adults and 0.09 to 0.13 Gm. 
(1.5 to 2 grains) per pound of body weight 
(0.045 to 0.065 Gm. per IdJogram) for children. 

In cases in which the infection was chronic, 3 
to 4 Gra. given by mouth daily for adults and 
0.06 to 0.09 Gm. (1 to 1.5 grains) per pound 
of body weight (0.03 to 0.045 Gm. per kilogram) 
for children were advised for a few days following 
operation. Early active motion is used after a 
preliminary postoperative period of immobiliza- 
tion. The authors rewew 307 cases observed 
from 1925 to 1942. They conclude that sul- 
fonamide drugs are of definite value -ndth surgical 
treatment in acute osteomyelitis. Thej- are of 
little value for chronic infections except in has- 


SS5. Angewne, D. ^t. r Absorption and Excretion o. 
Sulfonamide Compounds Suspended in Oil : Observa- 
tions on Animals and on Patients with Chronic Osteo- 
myelitis, War ifed. 3:I&5-I93 (Feb.) 19^3. 

5&5. Lewis, J. R. Jr., and Senter, W. J.: Ostco- 
mvelitis, J. W. A. Georgia S2i302-306 (Sept.) 1943. 
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tening remission of acute exacerbations and in 
preventing exacerbations following operation. 

A number of patients with osteom 3 "elitis rvere 
treated conserr^atively b}'^ James/®' with good re- 
sults. Treatment consisted of rest, application of 
heat and administration of sulfathiazole. For 
toxic conditions blood transfusions are of value. 
Early control of the bacteremia limits the de- 
velopment of foci. Abscesses ma}' disappear 
w'ithout being opened, and secondar}'' infection 
ma)" thus be avoided. Sequestrums are rendered 
aseptic and are absorbed or reconstituted into 
healthy bone. Convalescence is shortened, and 
no deformities or scars result. The author feels 
that plaster casts should not be used in this dis- 
ease. [Ed. Note. — ^This is a rather overopti- 
mistic report on a disease that is notoriously 
difficult.] 

Pascau Perez reviews 300 cases of hematog- 
enous osteomyelitis and presents analytic data on 
the site of involvement : The lower extremity was 
involved in 81 per cent of the cases, the upper 
extremity in 17.34 per cent and the trunk in 1.66 
per cent. The tibia was involved in 122 cases, 
the femur in 88 and the humerus in 29. In 110 
cases there was a histoty' of definite trauma; 
this preceded the first symptoms bj' from three 
to Eventy-four daj's. In 25 of the cases in which 
theTe was a history of trauma the patients were 
convalescing from various infectious diseases. 
The Itypertoxic form occurred in 2.66 per cent 
of the cases, the acute form in 43 per cent, the 
chronic form in 48.66 per cent, the sclerosing 
type of Garre in 3 per cent and Brodie’s abscess 
in 2.66 per cent. In 65 of the 129 cases of acute 
infection the patients were treated with simple 
incision of the subperiosteal abscess and immo- 
bilization. Slowly developing osteomyelitis was 
treated with sulfanilamide, incision and immo- 
bilization by means of boles drilled in the metaph- 
vsis. For serious involvement of bone the 
treatment consisted of ample opening, grooving 
the bone, removing sequestrums, packing the 
cavity with petrolatum gauze and immobilization. 
Cure" was obtained in 245 of the 300 cases, or 
81.66 per cent; in 43 cases the final result was 
not .vet established. .Amputation was necessary 
in S cases, and in 4, or 1.3 per cent, the patients 
died. Of the 245 cases in which cure was effected. 


SS7. James, E. S.: Conservative Treatment oi .-\cutc 
Osteomyelitis, ^^3nito!)a M. Rev. 23 :j 14-J15 (Dec.) 
1943. 

SSS Pascau Perez, I. : Therapy oi Hcmatojrcnous 
O.^teom.velitis; Critical Study Based on Three^Humlred 
Cases, Cir. ortop. y traumatn!.. 

(.A.pril-Ju.ne) 1942. 
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tliere was no deformity or restriction of fui 
in 29.66 per cent. In 42 per cent tliere was 
thickening of bone; in 10 per cent there 
evident thickening, some shortening and 
limitation of function; in a few some degi 
ankj-losis was present. Three of tlie patier 
whom amputation was performed had had < 
nwelitis for more than tliirty j^ears. In 1 c 
malignant growth sprang from the osteomi 
focus. [Ed. Note. — ^The large series am 
anal)Tic data presented in this article ma 
important.] 

Dennis notes that with the Orr methoc 
with expectant treatment for chronic osteo 
litis 25 per cent of the patients showed be 
with cessation of drainage, ilany patient; 
turned with exacerbations months and years 
apparent healing. Roentgenograms showed : 
of rarefaction, which were suggestive of ab; 
of bone, and areas of irregularity and sclei 
These pictures imply quiescence and not a 
return to normal structure and function. T: 
ment by prolonged dependent drainage 
rigid tubes was instituted in 12 cases. Vat 
materials were tried experimentally, and b 
(polymerized methyl methacrylate) was foun 
be least irritating. It softens in boiling iv 
and can be molded. The tubes were 7 mir 
internal diameter, and tliey were sterilized 
aqueous solution of metaphen. The tibia 1< 
itself best to placement of the drains. The abs 
cavit}' is opened and packed ivith dr}' ga 
which is removed after a few da 3 ’S. An ante 
hole to accommodate the drain is drilled fi 
below into the cavity. This permits drain 
when the patient is erect. Another is dri 
from the posterior aspect at right angles to 
skin to allow drainage when the jxitient is sup: 
The tubes are held in place b 3 ' wire. A casi 
applied; two weeks later this is removed, 
the patient is allowed full activity. Daity irri] 
tions with buffered aqueous solution of sodh 
h 3 -pochIorite are used, Si.x of the patients "i 
reported cured in two to eighteen months, 4 wi 
still under treatment after si.x to twelve nionl 
and there were two failures. One failure occurr 
in an obese patient with osteomyelitis ot t 
humerus in whom drains could not be heW 
place. The other occurred in a patient v.j 
ostcom 3 'eIitis of the femur witli e.xfensive i’cct' 
sis; after placement of the drains, there V‘ 
relief of discomfort and ache, and no ill 

5S9. Dennis, C. : I’roton^cd Dti/i-n^int 
ivith "l.ucHc" Dr.ai.ns in Trc.atr.'Knt of Oi.'nnir ■ 
myelitis, Siirnery 13:900-910 fjent) 1943. 
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s noted when nnnnrd netiviiy was jierniiued. 
■nnis feels tliat tliis nietlind .if therapy is host 
apted to sniierficial loin:; hones, wlierc sanceri- 
tion. ajiplication <if sulfathiarole and jiriniary 
)5nre arc most difiiciilt liecansc of inadequate 
It tissue for obliteration of the dead space. The 
thor also believes that prolonged deiicndcnt 
ainage best restores normal bony architecture, 
sliown by roenti;eno^rams. 

Miley reports a case of hemolytic Staph, 
reus septicemia in which rather striking rc- 
Its followed ultraviolet blood irradiation, with 
e Knott technic. In brief, this consists in with- 
awing a certain amount of the patient’s blood, 
posing it to high intensity ultraviolet rays and 
iniediatcly reinjecting it into the patient. The 
ithor mentions that he previously reported on 
patients who received no benefit from this 
erapy but that he feels that this case shows 
hat can be accomplished by the Knott technic, 
e also expresses the opinion that therapy should 
instituted early and whole blood transfusions 
as needed but warns against the use of am' 
Ifonamide drugs if ultraviolet irradiation of the 
°od is employed. [Ed. Note. — I feel that this 
ethod has little to recommend it in comparison 
ith the excellent results obtained today with the 
■e of penicillin.] 

connection with the surgical treatment of 
teomyelitis due to a penetrating wound. Per- 
ns takes the opportunity of illustrating the 
*I*Jclae of a compound fracture. He cites these 
’ follows : The inflammation may subside, acute 
’Icornyelitis may develop, a sinus may develop 
the wound may stay quiescent for years but 
timately flare up. In short, he states that there 
no surgical treatment for persistent acute 
'flsuimation of the bone and makes the amazing 
•atement that “in persistent acute osteomyelitis 
I^Pntation of the limb is therefore often advis- 
a'c. either to save life or because an artificial 
nib will be of more use to the patient than his 
^'n cripplgfj leg.” If persistent osteomyelitis is 
ausecl by loose bone or a foreign body, its re- 
n^’al rna}' permit closure of the wound. Roent- 
^nograpbjc evidence here is of great help but is 
^ decisive. He states that exacerbations are tlie 

difficu lt to treat and tbat treatment should 

G. ; Disappearance of Hemolytic Staphy- 
^ -'’aureus Septicemia Following Ultraviolet Blood 
Therapy: Knott Technic, Am. J. Surg. 62: 
59 f^’ov.) 1943. 

I’^rkins, G. : Surgical Treatment of Osteomyeli- 
Penetrating Wound, Brit. H. J. 1:441-442 
•'PDl 10) 1943. 


consist of rest and hot applications to the part. 
No surgical operation is recommended unless an 
abscess forms ; when this occurs the abscess 
should simply be opened. [Ed. Note. — Ampu- 
tation has little place in the treatment of acute 
osteomyelitis. Unnecessary surgical treatment 
jeopardizes the patient's life. In the acute stage 
it is impossible to evaluate the final status of the 
e.xtremity.j 

Wilkinson reports on 40 patients with aaite 
hematogenous osteomyelitis due to staphylococci 
who were treated in 1940 and 1941. On admis- 
sion to the hospital the patient is put to bed and 
given sedatives, fluids, dextrose or saline solution 
intravenously if necessarj- and transfusions if 
necessary. One and one-half to 2 grains (0.09 to 
0.13 Gm.) of sulfathiazole per pound of body 
weight (0.045 to 0.065 Gm. per kilogram) is 
given dailv. The first dose, given on admission, 
is one half of the calculated daily dose. If oral 
administration is impossible, sodium sultathiazole 
is given intravenously in the same dose. Surgical 
inter\’ention is contraindicated until measures 
have been taken to combat septicemia. When 
there is reasonable certainty that pus is present, 
operation is done if the general condition is satis- 
factory and the blood sulfathiazole level is 5 mg. 
per hundred cubic centimeters or more. These 
conditions are usually fulfilled within twenty-four 
hours. Incision over the aftected bone, w ith the 
patient under general anesthesia and without a 
tourniquet, was adHsed. with diHsion of tire peri- 
osteum, evacuation of pus and the making of t\vo 
drill holes into the metaphysis. The author paefa 
the wound loosely with gauze soaked in acn- 
flavine in glycerin or some otlier greasj- material, 
applies a dressing and places tlie extremity in 
plaster or traction. The packing is removed at 
the end of a month and not replaced. The dose 
of sulfathiazole was cut at the end of the first 
week and continued for at least four weeks. The 
author reported 2 deaths ; in 8 of the 38 sur- 
viHng patients the wounds failed to heal. 

Wilson and AIcKeever report on 31 patients 
wiUi acute osteomyelitis, of whom 20 were boys 
and 11 girls. None was over 13 years or age. 
All of the patients were febrile, toxic and dehy- 
drated, and for all the initial roentgenogram.s 
revealed no abnormality. In 30 of the patients 


^ Wilkinson. F. R-i Treatment of Osteo'^-'-'^'J*' 
Roy. Wed.-Chir. Soc. Glasgow. 194_-19--3. pp. --a . 
las'gow ^t. J.. December 1942. 

5 Wilson J. C_ and ^fcKeever. F. M.: Ro.e ot 

mamide Dmgs in Treatm^t 

omyelitis. J- Bone & Joint Surg. fjan.; 
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the onset had occurred five to seven days before 
admission to the hospital. In 28 of the patients 
the infection was caused by Staph, aureus haemo- 
l}4:icus, and in 20 of these the organism -was 
recovered from the blood stream. Sulfathiazole 
was used; in 21 patients an average dose of 4.6 
.Gm. was given for eleven and sev’^en-tenths days. 
For 6 patients, sulfapyridine was used for ten 
days. Sulfanilamide was used for 2, and several 
received both sulfanilamide and sulfap}'ridine. 
Blood transfusions were employed when indi- 
cated. In 27 of the patients, all of whom had 
abscesses, the drug therapy was supplemented b}' 
surgical operation. Twenty-three had conser\'a- 
tive surgical operation directed at both the soft 
tissues and the bone ; on 4 the operation involved 
the soft tissues onl3^ The patients showed rapid 
improvement ; 16 of the 20 patients whose blood 
culture was positive had a culture a week later 
which was negative. The effect of the drug on 
the fever was inconstant ; in about one half of the 
patients studied, the temperature did not reach 
and maintain a normal level until the abscess 
had been drained. Erythema nodosum developed 
in 3 patients and jaundice in 1. There was 1 
death, giving a mortalitj’ of 3.2 per cent, while 
in the same hospital prior to the use of sulfon- 
amide drugs the mortality had been 12.7 per cent. 
In 20 of the patients who were examined some 
months later all the sinuses were healed. There 
was good reconstruction of the affected bone, 
with no evidence of central abscess and no impair- 
ment of function of joints. 

Wilensk}' points out that the treatment of 
acute hematogenous osteomyelitis is concerned 
with three factors; (1) the general infection, (2) 
the lesion of the bone and (3) the presence of 
other metastatic lesions. At an early period in 
the development of the focus in the bone, the 
bacteremia is due to a primary lesion elsewhere ; 
this is confirmed by the spontaneous disappear- 
ance of the bacteremia within a few days. At a 
later period both the priman,- lesion and the 
osseous lesion may be rcsponsilile for a positive 
blood culture. When progressive diminution in 
the number of colonies ceases and a few colonics 
persist in spite of chemotherapy, the probable 
cause is thrombophlebitis in or about the focus 
in the-bone. Traumatization of the focus, such as 
operation or manipulation, may cause bacteremia. 
Treatment of the varioms degrees of infection 
may be grouped as follows: 1. For mild infec- 

' 594 tVilemW. A. O.: Modern Treatment of .-tcute 
Hemate>eenons Osteomyelitis of Lonff Hones. Connecti- 
cut ^t. J. 7:26-29 (Jan.) 1943. 


tion with slight clinical S3miptoms and bl 
cultures which 3'ield ten to thirt3' colonies 
cubic centimeter, the drug selected should 
given in a dosage commensurate with the deg 
of infection. If the blood culture does not beco 
sterile within a short time, the assumption 
that there is active thrombophlebitis in the foe 
If excision of the focus is impossible, ligation 
the main vein draining the involved part nr 
be considered. 2. Severe infection (one hundi 
or more colonies per cubic centimeter) requii 
intensive chemotherapy. Here, again, if bad 
remia persists one should consider ligation. 
The most severe infection (innumerable coloni 
per cubic centimeter) is overwhelming and pn 
sumabl3' involves multiple organs ; the only po! 
sible treatment is chemotherap3’. It is stresse 
that in the earl3' stages, while bacteremia 
present, treatment should be conservative, ii 
eluding chemotherap3’’ and transfusions. Tbn 
conditions may follow formation of a focus ( 
osteom3-elitis : (!)• spontaneous resolution, (2 
formation of an abscess under the periosteum c 
in the bone, which 11133' spread to the soft parti 
and (3) bony necrosis and sequestration. Wbe 
there is no generalized infection, operation show!' 
be limited to incision and drainage of absccsst 
only. The pathologic process should be perniittw 
to develop, to retrogress spontaneousl3’ or to gt 
on to the stage of necrosis and sequestration un- 
influenced by surgical intervention. 

Eggers and Knight discuss the tre.atnieiit H 
osteom3'eiitis under the following heads; (1) k' 
traumatic acute infection, complete debridement, 
irrigation, local application of sulfonamide drug'. 
primar3' closure over the bony defect and ade- 
quate immobilization ; (2) for infected traumatie 
acute osteom3'elitis, adequate surgical drainage- 
removal of necrotic tissue and either local app-'" 
cation of sulfonamide compounds or the Of 
treatment; (3) for acute hematic infection, ge(' 
eral supportive measures, including systenr- 
administration of sulfonamide drugs and tra.’>- 
fusions, drilling of hone and local application c- 
sulfonamide compounds, and later seqncstrf- 
tomy and saucerization followed by local ap,'- 
cation of sulfonamide drugs or the Orr treatmo--- 
f4) for chronic hematic osteomyelitis, san.-c-- 
zation where indicated followed by loctil 4'r- . 
cation of sulfonamide drugs or the Orr me* - - 
(5) after active infection of bone subside.', 

595. Eccers, G. \\'. X., and Knight, M- : . 

ment of Osteomyelitis, Texas State J. 5ffd, 3 — 
fScpm 1943. 
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in- tin- slidin!^, split itrnft <ir tiic peciicic 
«i! tii!ck-iic5s tcciiiiic. 'I'hc niitliors conclude that 
orciirotiic intcctinii local (rcatuicnt witli sulton- 
niiide drutts is as cficctivc as a coinl)inalion of 
ocal and systemic tliompy. They found tlic 
CMiIts 01 the Orr nicifiod and those of trcatuient 
vith sulfonamide <lrua's alumi the same hut j)re- 
eiTe<i the latter. Of ]iaticnts ahout S.S per 
;ent were well for at least three years. [En. 
^OTn.— ~I should consitler 83 a pood percentage.] 
McKeown reviews 100 case.s of acute osteo- 
myelitis and emphasizes the 26 in which suifa- 
hiazolc was used. He gave the drug in a dosage 
J Gin. jKtr 20 pounds (9 Kg.) of body weight 
^er day tor eight days and repeated this after an 
fiteiwai 01 three weeks, fn 17 cases also the 
>ietaphysis was drilled by the sixth day and a 
3st applied. In 9 cases varied treatment with 
''■ninial surgical treatment was given. The best 
Stilts were obtained witli sulfathiazolc treat- 
ifmt. The author concluded that sulfathiazolc is 
™ost beneficial for early acute osteomyelitis, in a 
Osage calculated to produce a blood level of not 
6 mg. per hundred cubic centimeters. There 
> some evidence that albuminuria occurs less 
hen when the urine is acid and can be avoided 
'7 giving 100 mg. of nicotinic acid daily with 
“gber doses of sulfathiazolc. Drilling of bone 
'ave better results than any other surgical pro- 
®dure and was most effective when done earl}- 
tite disease and when combined with an ade- 
uate dose of sulfathiazolc. Ko definite perma- 
‘^mt improvement was obtained from the use of 
mlfathiazole in chronic osteomyelitis. Sulfathia- 
seemed to reduce the duration of the disease. 
Robertson reports 89 cases of osteomyelitis, 

^ ^ per cent of which staphylococci were the 
®^se; the treatment consisted of administration 
' doses of sulfonamide drugs. The aver- 
hose for an 8 year old child was 8 to 10 Gm. 

J ) which produced a blood level of 6 to 12 mg. 
hundred cubic centimeters. He noted great 
J’ 'ridual variation in the blood level with large 
In about 8 per cent of the cases reactions 
^^mired discontinuance of the drug or changing 
sulfathiazolc to sulfadiazine. The author 
lot'"^ ^'gh initial doses. Sulfonamide drugs do 
^ '’’hibit the formation of antitoxin. Ko sur- 
Operation was done in about 30 per cent of 
o f this series ; in the 1 case in which 

fcM K. C.: Role of Chemotherapy in 

ur„ Haematogenous Osteomyelitis, Brit- J. 

39- l (July) 1943. 

^‘*^rtson, D. E.: yfedical Treatment of Hema- 
543. ^^‘eo'nyelitis, Ann. Surg. 118:318-328 (Aug.l 


incision was resorted to early death resulted. 
Sequestration occurred in only 10 to 15 per cent 
of tiic cases. Traction was the only form of im- 
mobilization used, and that was used only when 
a joint also was involved. The mortab't}- rate was 
4.2 per cent, [Ed. Xote. — Xo information is 
given as to when administration of sulfonamide 
drugs was started in relation to the onset of the 
disease. The author states that incisional inter- 
ference is not a factor in saving Jives, but its use 
for late abscesses in about 70 per cent of his cases 
indicates its value in improving local lesions.] 
.Alexandrov describes the treatment for 

chronic osteomvelitis after gunshot injuries. The 
article is based on a study of 858 cases in the 
Soviet Union. Auxiliary treatment includes 

balneotherapy, physical therapy, climatotherapy 
and the use of diets, vitamins, physical culture 
and medicine. The most important balneologic 
factors include various muds, clar-s and sulfide 
baths. The chief climatic agent is sunlight. The 
action of resin, radon, carbon dioxide and ther- 
mal baths as well as of naphthalene and koumiss 
is being investigated. The author thinks that 
spa treatments should be used also in hospitals. 
Indications and contraindications for the various 
treatments are discussed. Often spa treatment 
needs to be continued for forty-five to sixtj' days. 

A table shows the results obtained by various 
Russian phi’sicians who use spa treatment [Ed. 
Note. — This interesting method is based on a 
large number of cases ; a report on the roentgeno- 
graphic changes following the spa treatment 
would be of value.] 

Tourney reports that at the Lahey Clinic 
13 patients who had either chronic osteomyelitis 
with formation of a sinus or acute reactivation of 
previous osteomi'ditis were treated with sulfa- 
thiazole and rest in bed for one week before 
operation, 90 grains (5.8 Gm.) of the drug being 
given every twentj'-four hours. The operation 
consisted of saucerization, putting 2 to 15 Gm. of 
sulfathiazolc in the wound, closure without drain- 
age and plaster immobilization. Sulfathiazolc 
was given orall}- for at least two weeks post- 
operativeh'. No saucerization was done in cases 
of actively draining sinuses without extensive 
infection of bone. All wounds healed promptly 
except 2 in patients who did not tolerate sulfa- 
thiazole. Sulfatlifazole therapy witliout operation 
was ineffective. 

' 59S. AWndrov, V. A.: Spa Treatinent of airor.-:c 
O'teomveUtis .A.fter Gunshot Injuries oi Bone. Brit. 7. 

Phvs Med. 6:I30-J32 (Scpt.-Oct.) 3943. 

599. Tourney, J. W.: Su3fet3iiaaoIe in pironic Osteo- 
myelitis, Surgery 14:531-540 fOct.) lO-tJ. 
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In the treatment of compound fractures in- 
fected with Staph, pyogenes, Heggie and Ken- 
dall prefer sulfathiazole to sulfadiazine because 
it is ten times as bacteriostatic and is better tol- 
erated. Four cases are described to show that 
chemotherapy before and after operation is essen- 
tial and should be supplemented by local appli- 
cation at the time of surgical treatment. 
Sulfathiazole applied locally proves ineffective 
unless supported b}' oral administration, and even 
slight or moderate infection requires repeated 
application. No staphylococci were found to be 
resistant to sulfonamide drugs. 

Truog®®^ points out that a definite roentgeno- 
logic diagnosis of lesions of bone due to acquired 
syphilis is difficult because of their varied mani- 
festations. Believing that all syphilitic lesions 
of bone should be termed syphilitic osteomyelitis, 
the author presents 9 cases with eight roentgeno- 
grams to show the osteom 3 'elitic nature of 
acquired syphilis of bone. A correct diagnosis 
can be made if differential roentgenographic 
criteria are studied carefullj'. 

Kleiger and Blair ““ feel that some strains of 
staphylococci produce a potent exotoxin which 
when injected intravenously into laboratory ani- 
nals causes convulsions and death ; toxigenic 
. aphj’lococci when injected intravenousl}' into 
laborator)' animals are capable of producing the 
exotoxin and causing death. Susceptible patients 
who are infected by toxigenic staphylococci suffer 
from abdominal pain, diarrhea, incontinence, 
meningismus, coma and delirium with a rapid 
rise in pulse rate and temperature. In such cases 
a potent specific antito.xin has proved effective, 
its dosage being adjusted to the size of the patient 
and to the degree of toxicity. Between 1 ,000 and 
2,000 units of antitoxin per pound of body 
weight (between 2,2(X) and 4,400 units per kilo- 
gram) is given on the first day, with smaller 
doses thereafter. It is emphasized that the anti- 
toxin is effective only in true stapht'Iococcic 
toxemia in young patients. The authors describe 
a routine for minimizing serum reactions. 

600. Hcgeie, J. F. ; Kendall. \V., and HcRRic. 
R. M.; Infected Wound.c Involvinp Bone Treated with 
Sulphapyridine and Sulpliatliiazolc, Brit. M. J- 2:655- 
658 (Dec. 5) 1942. 

601. Truop. C. P. ; Bone Lesions in .Actpiired Syphi- 
lis. Radiolopy 40:1-9 (Jan.) 1943. 

602. Kleiger, B.. and Blair, J. E. : Role of Tq.xin and 
L'se of .Antitoxin in Systemic Staphylococcic Infections. 
.Arch. Surg. 46:548-554 (.April) 1943. 


McClean, Rogers, ^^filliams and Hale 
studjn’ng gas infections in ' laboratory ar 
sought to determine how early bacterial en 
can be detected in edema fluid or exudate 
a wound. If the strain was capable of proe 
h}'aluronidase, the enz}une could be detec 
the edema fluid as soon as enough fluid co 
obtained for examination and in muscle 
earliest sign of infection. Lecithinase w: 
tected at a similar stage in Cl. welchii infe< 
Most strains of Cl. welchii associated wit 
gangrene and all strains of Clostridium sep 
produced hyaluronidase, but less than half 
strains of Clostridium oedematiens produc 
The authors describe methods for the det 
of hyaluronidase and lecithinase. Empha 
placed on the fact that these experiments 
made with pure cultures whereas infectio 
wounds are usual!}' mixed. 

L’Episcopo and Hagertj' present a ser 
27 patients with acute hematogenous t 
mj'elitis who were treated by rest in bed, tra 
massive hot wet packs, correction of dehydr; 
multiple blood transfusions, oral administi 
of sulfonamide drugs and aspirations. Fou 
tients required delayed incision and draina 
the soft tissues; in 5 others sinuses devcl 
while 18 had no scars, sinuses, operations 
formity or disability of any kind. Sulfanila 
was used for streptococcic infections and £ 
thiazole for staphylococcic infections. The am 
consider this treatment adequate e.xcept in i 
in which a joint is threatened or in which as 
tions do not control the abscess. 

Solomon and Bachman show that in 
genic osteomy'elitis of tlie spine the lesion 
remain unrecognized because respiratory s) 
toms mask the spinal S 3 'mptoms. Roentg 
grams show one of the early signs to i)e nar: 
ing of the inten'ertebral space due to dcsfriit 
of the disk. Anv patient who has a 
temperature, rigidit}' and fi.xation of the niiii 
of the back, pain over the spine and roentgi 
graphic evidence of mediastinitis must be 
pected of having osteomyelitis of the spine, 
authors present an illustrative case. 

603. AtcCIcati, D. ; Rogcr.<;, H. J.; William';, B. 
.and Hale, C. W. : Early Diagno.'iis of tt'oim'l Inf« 
witli Special Reference to Ga.s Gangrene, Lancrl 
355-360 (March 20) 1943, 

604. L’Epifcopo, J, B,. and Hagcrly, E. p-- ^ 
";cnativc Management of Acute Osteomyelitis • 
A'ork State J, .Med. 43:853-856 (.May 1) 1943. 
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URETER 

— Andrews and Vernon state 
ectopic ureter usually occurs in females. In 
^en this anomaly leads to incontinence of 
die urine and normal vesical control of 

ibe lu men the opening of the 

ureter is above the external sphincter 
nos urine does not occur. The 

site of an opening of an ectopic 
. ^ the female is in the vestibule near the 

j^^^rnal meatus. This is readily understand- 
'ke remembered that this structure, 

'^^'cter, develops from the woIffian ducts, 
'’agina develops from the mullerian ducts, 
•g . ^ ^*’ue ectopic vaginal ureter is rare. The 
Ry ^ opening of an ectopic ureter is nearh- 
ni m ^ ®’*-uated on the anterior wall near the 
t f ■''’hen the opening is near the cervix 

^uds fQ become more lateral. Only 5 


'vhich 


cases 


g . . 3n ectopic ureter opened near the 

the lateral fornix have been found. 
2 u exhaustive search of the literature, 
girl .and Vernon report a case in which 
> aged 12 years, had incontinence of urine 
esic tirine naturally and appeared to have 
rifi ^ '■?^trol. Cystoscopy revealed trvo ureteral 
't* the bladder and also an outlet in the 
'1^.' intravenous pyelograms showed that 
were apparent!}- normal. There 

i- and Vernon. H. K.: Ectopic 
t.’-eter, Brit. J. Smg. 31:193-197 (Oct.) 1943. 


also was evidence of a double ureter and an 
accessor}- calix above the left kidney. Operation 
revealed a double kidney. The small accessoiy 
pelvis and a portion of the ureter were removed. 

Tiivior. — Rademaker’^ reports a case of 
leiomyosarcoma of the ureter. This represents 
the sixth case of primar}- sarcoma of the ureter 
that has been reported in the literature. The 
chief features of the growth were: It produced 
relatively few symptoms, there were no obvious 
metastatic lesions, although the tumor was large, 
the tumor was well encapsulated and the index 
of malignancy was low. The difficulties in diag- 
nosis are obGous because of the negative re- 
sults of laboratory- and roentgenologic studies. 
Removal of the tumor was complicated by violent 
hemorrhage. Convalescence after operation was 
uneventful. It is yet too early to discuss the 
final end result. 

McAIahon reports 2 cases of tumor of the 
ureter. In the first case the patient had a simple 
tumor of the ureter; the site and limit of the 
tumor were well demonstrated by a ureterogram. 

In the second case the patient had a bilharzial 
tumor of the ureter, which was demonstrated by 
ureterography. It is now being recognized tliat 

31. Rademaker, E. .* Primary Sarcoma of the C. rcicr . 
Case Report and Revfeiv of the Literature. .\m. T. Sure. 
62:402-406 (Dec!) 1943. 

32. Mc:Ntahon, S.: Tumors of tiie Ureter. J. Uml. 
51:616-622 (June) 1944. 
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bilharziasis is a serious disease. Unfortunately, 
in the initial stage of the disease, when hema- 
turia is present and ova are found in the urine, 
the symptoms are mild and the disease often is 
neglected. In this stage treatment with anti- 
mony is indicated. If the disease is neglected 
or if insufficient treatment is given, sequelae 
related to the ureters are common. The most 
frequent ureteral complication is stricture of the 
intramural portion of the ureter and dilatation 
of the pelvic portion. Formation of a tumor 
is rare. 

Counseller, Cook and Seefeld consider pri- 
mary' epithelioma of the ureter and report 9 new 
cases and the results of a follow-up study of 
18 cases previously reported. 

Their follow-up stud}' revealed that, regard- 
less of the tj'pe of operation employed, 7 of 10 
patients who had lesions graded 1 or 2 lived 
more than four years after operation and 1 of 
these lived more than thirteen }'ears. Of the 8 
patients who had lesions graded 3 or 4, 6 died 
within two and one-half years, excluding 1 pa- 
tient who died after the operation. The remain- 
ing patient, who had a growth with a high grade 
of malignanc}', lived more than twelve years, 
at the time the paper was ivritten there were 
dications of probable recurrence of the lesion 
the bladder. In the light of these findings, it 
must be stressed that in cases of low grade 
ureteral carcinoma — and in the majority of cases 
the grade of malignancy is low — earlj' diagnosis 
is of the utmost importance, because there should 
be a chance for moderately long sun'ival if ade- 
quate treatment is undertaken at once. 

The tendency of epithelioma of the ureter to 
recur in the bladder has been pointed out, and 
this feature was emphasized as the follow-up 
studies became of longer duration. A tumor of 
the bladder may follow a ureteral neoplasm with 
no apparent relation to the method of treating 
the tumor in the ureter. 

The possibility of growth of these tumors by 
lymphatic extension or by direct extension down 
tire ureter and tlirough its walls to contiguous 
structures is mentioned, and it is brought out that 
complete extirpation of the kidney, ureter, all 
periureteric adipose tissue and the ureterovesical 
s^ent of the bladder is the procedure of choice. 

In the 9 new cases a diagnosis of primary 
ureteral neoplasm was proved after examination 
of the pelvis. In 1 case the ffidnej- was not re- 


33. Counseller, V. S.; 

H • Priman- Epithelioma of the L refer . A rollow- 
a StudforEighfren Cases ssjth the A toon o. Xine 
jw Cas'es, J. Urol. 51:606-615 dune) 1944. 


moved because of extensive bilateral pulmoi 
tuberculosis, which made the patient an 
tremely poor surgical risk. In this case the tu 
was situated at the right ureterovesical June 
in the intramural portion of the ureter, and tr; 
urethral electrocoagulation was considered tc 
the only feasible therapeutic procedure to 
followed under the circumstances. Howe 
retrograde pyelography subsequently revealed 
renal pelvis to have a normal outline. 

In the 9 new cases, 6 of the patients were i 
and 3 were women. The average age was 6 
3'ears ; all of th“. patients were 57 to 71 years 
age inclusive. 

All of the tumors were graded according to ( 
classification of Broders for vesical tumors; 
were grade 1, 4 were grade 2 and 2 were gra 
4. Of the 9 tumors, 6 were papillarj' and 3 m 
infiltrating of which 1 was grade 2 and 2 wf 
grade 4. 

Five of the tumors occurred in the right uret 
and 4 occurred in the left. One lesion was sil 
ated in the upper third of the ureter, 1 in t 
middle third and the rest all occupied the low 
third, as has been found in more than two thir 
of the cas-^s reported in the literature. In 
cases mild or severe periureteritis was present. 

Dilatation of the ureter and hydronephros 
were prominent features in all 9 cases. Destru 
tion of renal substance was as high as 90 per cei 
in 1 case and 80 per cent in another. In 2 casi 
a palpable mass was present at the first examin; 
tion. In 4 cases secondar}' infection accompanie 
by pyonephritis was present. Calculi w’cre n< 
observed as an accompanying feature in any casi 

Hematuria and pain were the primary symp 
toms, and a mass in the loin also occurred 
quently. Hematuria was present in 8 of the 
cases. It rvas the first symptom in 4 cases am 
the only symptom in 2 cases. Hematuria wa- 
gross in 4 cases and microscopic in 4. Pain wa 
present in 6 cases. It was the first symptom in - 
cases and varied from a dull aching in the Ion 
or lower quadrant to ty'pical renal and uretera 
colic, associated with chills and fever. 

Cystoscopic examination was of real value la 
the diagnosis of these ureteral neoplasms, in 
of the 9 cases, the tumor protruded from ^ 
ureteral orifice and biopsy was facilitated, n 
case, a large tumor surrounded the 
orifice. This appeared at first to be attached 
the left anterior wall of the bladder an 
vesicoprostatic juncture, but when the - 

removed from the region of the uretera 
it became apparent that it protruded rom 
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ureter. In 5 casc.«, no evidence of tumor was 
found on cysto.<copic c.Nainination. In ali cases, 
however, passage of a ureteral catlieter met with 
obstruction at the site of the tumor, and in the 
majority of instances catheterization of tlie in- 
volved ureter was accompanied hy bleeding, 
which tended to he moderately profuse. Blood 
spurting from the ureteral orifice was seen even 
before instnimentation was attempted in 1 ease. 

E-vcrctoiy- urography was of no aid in actually 
demonstrating the presence or position of the 
lesion in any of these 9 cases hut was helpful in 
revealing the degree of renal function present. In 
the majority of cases, renal function was dimin- 
ished to such a deg rce that the amount of dilata- 
tion of the urinar}' tract above the lesion was not 

shoum. 

The presence and position of the lesion itself 
were best seen in retrograde pyeloureterograms. 
T'reterectasis, incomplete filling, complete ob- 
struction to the medium and a filling defect were 
^11 obsen-ed in these cases. A more accurate and 
^^'act evaluation of the underlying obstruction 
process was possible than if pyeloureterography 
had not been done. 

^^'ith the aid of these diagnostic methods, it 
'\as possible to reach a correct preoperative 
^i^gnosis in all the cases under discussion. 

^/o;ic.-_Browne discusses his e.xperiences 
■with ureteral calculi, based on a series of 200 
:cases. Except for acute retention of urine, there 
■'s nothing that will make a patient seek a doctor 
.quicker than ureteral colic. Er}i;hroc\tes usually 
found in the urine, and there is generally no 
/ever. One is impressed with the gastrointestinal 
.^Jiuptoms, chiefly nausea and vomiting, that ac- 
.eompany ureteral colic. As the stone moves 
0'\er in the ureter, urinar)’ frequency and bum- 
jng on urination increase. When infection is 
,,^^ent and the ureter is blocked by the stone, 
he high temperature and severe pros- 

! -ration. 

' stones will pass unaided. This occurred 

' cases. No stone situated in the upper and 
/•iiddle portions of the ureter passed spontane- 
.//sly. Browne has not had much success with 
/ Injecting oil or anesthetics above the stone or 

, f'ying drugs by mouth to aid the passage of 
/alcuH. 

'/ In 141^ 7 Q calculi 

/>a*^^ ^^^'^cived with the cystoscope. The simple 
of a catheter by the stone caused its 
Viij'^f'*’ deliver}^ in the majority of cases. If this 
'/ prove successful, one or more catheters 

'i ^ re passed up to the kidney and left there for 

•■I uli S- -■ Experiences with Ureteral Cal- 

V 'J- Cto\. 50:301-303 (Sept.) 1943. 


two or more days. Usually, after this the stone 
was passed in twenty-four hours or crumbled 
from the hard catheter Ipng against it. Irriga- 
tion has been advocated to keep the catheter 
open, but Browne expresses the opinion that this 
is to be condemned because of the danger of in- 
troducing infection into the kidney. If the cathe- 
ter becomes plugged, the urine will escape around 
it anyway. Sulfathiazole was given continuoush* 
to prevent infection, which causes the most 
trouble. Some stones impacted in the wall of the 
bladder have been removed by enlarging the 
ureteral orifice with a Turner electrode, then 
passing a metal bougie by the stone, thus en- 
gaging and removing it. Browne does not use 
this instrument any more for fear of tearing the 
ureteral wall. He has tried the Councill extractor 
but found that it is too rigid to be passed any 
distance up the ureter without danger of injury*. 

In 34 cases the calculi were removed by opera- 
tion. In 12 of the 34 cases the calculi were in 
the upper part of the ureter ; in 5 cases they were 
in the middle third, and in 17 cases they were 
in the lower third of the ureter. He uses a 
lateral incision, parallel to Poupart’s ligament, in 
removing calculi from the lower part of the 
ureter, because the ureter can be found easily 
above the bifurcation of the common iliac artety. 
From this point the ureter is readily followed 
until the stone is felt, and if the ureter is very 
deep in the pelvis, the incision can be extended to 
and through the sheath of the rectus muscle, 
thus giving ample exposure. If necessary, the 
bladder can be opened. In 2 cases, vaginal 
ureterolithotomy was performed. The stones 
were low and palpable through the vaginal nail. 

Browne is using manipulation less frequently 
and is operating more frequently in cases of 
ureteral calculi. If after three trials with the 
cystoscope the stone fails to pass and shows evi- 
dence of impaction, he operates. If there are no 
symptoms, if there is no infection and if the 
stone is small, the patient is kept under obseiwa- 
tion and often in time the stone will pass. 


Stricture.— Fergusson reports a case in which 
irirenal urinary extravasation occurred on the 
ght side as the result of obstruction of the lower 
irt of the ureter by carcinomatous h-mph nodes, 
he patient was a man aged 39 years. The 
rimaiy carcinoma in the stomach was not dis- 
)vered until necropsy was performed. Rei- 
•ence was made to a few reported cases ot 
,-nvnK-ement of the ureter by disUnt 


Ferausson J D.: Ureteral Stricture with Peri- 
rirurinao- Extravasation, Caused by /Jetasteses 
1 a Silent Carcinoma of the Stomach, Ent. J. -u.g. 
S3-28d (Jan.) 1944. 
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neoplasms. Tlie author mentions the difficulties 
which may be encountered ndien a malignant 
lesion is not suspected. 


BLADDER 


Paralysis . — Riches discusses the methods 
and results of treatment of paralysis of the blad- 
der due to spinal injury. He states that after 
such paralysis occurs the only satisfactor}' meth- 
ods of voiding are voluntary micturition, periodic 
reflex of a lesion on the cauda equina or supra- 
pubic cystotomy. 

The main obstacle to the final attainment of a 
satisfactory act is infection of the urinar)’ tract; 
other factors which ma}^ retard recovery are 
urinary leakage, which favors development of 
pressure sores, and prolonged overdistention, 
which leads to muscular damage and fibrosis. 
Infection of the urinary tract ma}’' cause death or 
permanent disability. It is introduced b}' urethral 
catheterization. Urethral catheterization should 
be forbidden absolutely unless and until surgical 
facilities are perfect. The relief of retention is not 
an urgent matter and is rarely necessary in the 
first twenty-four hours. Overflow incontinence 
is a safe solution of the problem of retention but 
may produce dermatitis of the urinary tract and 
pressure sores, especially if the patient is a 
woman. 

If retention must be relieved on account of 
pain, the alternatives which are safer than a 
urethral catheter are: suprapubic aspiration, 
suprapubic catheterization and suprapubic cys- 
totom 3 L Suprapubic catheterization of the dis- 
tended bladder offers an efficient method of 
treatment. It can be combined with tidal drain- 
age after two days. 

Manual expression is too hazardous and uncer- 
tain to be advised for general use. 

To be satisfactory for either immediate or per- 
manent treatment, any suprapubic opening must 
be made high and must be water tight. 

Intermittent catheterization should be resen-ed 
for mild retention and limited in any event to 
two days. If there is no recovery after two days 
the patient should be treated by suprapubic cath- 
eterization, with subsequent tidal drainage. Tidal 
drainage with an indwelling urethral catheter 
should be used only in a center and by a person 
who has had special experience with the method. 
There should be no delay in replacing it by supra- 
pubic catheterization if gross inspection of tiie 
urine shows evidence of infection. 


DIrhf! E W.; The ^rcthods and Results of 
rStment in Cases of Paralysis of the Bladder Fonow- 
fng Spinal Injury, Brit. J. SurR. 3I.]ja-l-.6 (Oct.) 

1943. 


Tumor. — Moore," in discussing carcinom; 
the bladder, describes his technic for cystosa 
implantation of radium element. He states 1 
to be suitable for cystoscopic implantation 
radium the tumor should be in a situation fat 
able for a good view and for attack througi 
direct cystoscope ; this would include turn 
involving the trigone, the lateral bases, 
posterior wall and the posterior half of the late 
walls. If the growth is in the vesical dome, ; 
anterior wall or the anterior half of the late 
walls, this method is unsuitable. He grants tl 
implantation of radium or radon by open opei 
tion permits a more accurate placing of the age 
and from the surgeon’s standpoint is attend 
by fewer technical difficulties. On the other han 
in certain cases C}'Stoscopic implantation ( 
radium is highfy desirable, carries less risk an 
produces fewer complications, a much short! 
period of disability and when proper!}' performe 
gives equally satisfactory results. 

In a review of 96 cases of carcinoma of tf 
bladder, Moore found that 11 patients had bee 
treated by implantation of radium element evi 
toscopically. Seven were women, and 4 wer 
men. For 8 the neoplasm was graded 2, an 
for 3 it was graded 3. The ages of the patient 
at the time of treatment varied from 42 to S, 
years and averaged 69 years. Six of these patient 
are living, and 5 have died. Among those siir 
viving are several who have been treated com 
paratively recently. Of the 5 patients listed : 
dead, the period of survival after treatment varif 
from six months to six years and averaged thn 
and three-tenths years. The average age of tl 
patients at death was 77.4 years. 

The necessary instruments and equipment k 
implanting radium cystoscopically are as follows 
( 1 ) a special cystoscopic radium iinplantc 

t Moore). (2) platinum needles containing radinn 

element, 1, 3 or 5 mg., (3) a standard Braascl 
direct cystoscope and (4) a Foie}- catheter, 2- 
or 26 F., witli a 75 cc. bag. The radium needles 
should not be over 10 to 17 mm. in length. Eacli 
is threaded with stout silk about 25 cm. in Icngtl' 
if the patient is a woman. If the patient is a niaC' 
a no. BB lead shot is clamped on the silk tlirca'l 
about 2 cm. from the eye of the needle. 0^^' 
needle for every square centimeter of grmW" 
should be prepared. 

The jaws of the implanting forceps arc 
longitudinally, permitting the needle to be 1'^ “ 
firmly and without deflection during its inserli 
The end of the forceps is blunt, which insurf- 

37. Moore, T. D. : Carcinoma of the Bb'i 
Improved Technique for the Cystoscopic Imi 
of Radium Element, J. Urol. 51:490-504 (5f: 
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igainst penetration of the wall of the bladder 
norc deeply than the length of the exposed nee- 
ile. A direct Hraasch cystoscopc has been used 
outinely; an indirect instrument is unsuitable 
or this purpose. A Foley catheter with a 75 cc. 
Jag is included on the tray ; the hag is distended 
■vith 120 cc of sterile water, the purpose of which 
s threefold; to hold the radium at the place of 
niplantation. to keeiJ at a distance the remainder 
of the vesical w.all, in order to jirotect the jiaticnt 
trom radiation cystitis and vesical contracture and 
to block with the distended hag the vesical out- 
let and prevent the loss of the radium. 

Either low spinal or pentothal sodium anes- 
thesia is usually administered. If the tumor is of a 
sessile type, electrocoagulation of its entire sur- 
Isee is carried out along with a small margin of 
surrounding he.althy tissue. -A radium needle is 
locked in the implanting forceps, with enough of 
the needle projecting to reach the deeper portion 
of the tumor. The end of the cystoscope is placed 
firmly against the site selected, the ocular is re- 
uioved and the implanter is introduced through 
the sheath, with the lead shot preceding the nee- 
file- When the resistance of the tumor is sensed, 
ihe needle is inserted by a short thrust ; the im- 
Planter then is unlocked and withdrawn. The 
*^oular of the cystoscope is replaced; the needle 
Ihfn may be seen, with the thread and lead shot 
W free in the bladder. Another site is selected 
approximately 1.5 cm. from the former, and this 
procedure is repeated until the required number 
needles have been implanted. 

Eor Women identifying lead shot can be used, 
it is more convenient to use long threads of 
^ k attached to the radium needle, the thread 
®ing brought out of the urethra so that the radi- 
jJui can be removed. The cj'stoscope can be re- 
' '^'^^rted alongside these threads, and as many as 

■ radium needles have been implanted in 

t bladder in this waj'. For men this 

l^*” irnpractical, and the use of identifying 

^fiut attached closely to the needle is far 
satisfactory-. The cystoscope is then re- 
, uved and the 75 cc. Foley catheter inserted. If 
- of the bladder is not too limited, 120 

■ y Sterile water is used to distend the bag. 

/ Patient is returned to his bed, and the 
' a attached to an irrigator by means of 

bottl "’Ith an extension tube into a sterile 
, Qj , the bedside. If there is much oozing 
, ^ small amount of acriflavine solution 

■cenn- ^ containing sodium citrate (1 per 
■is c! bladder, and the drainage tube 

’ hour. The sodium citrate pre- 

even- l^lood. The tube is undamped 

/ - hour, and additional irrigating solution is 


instilled until the drainage is clear or only pink. 
In this way. troublesome obstruction of the cathe- 
ter with clots is avoided. 

Depending on the amount of radiation desired, 
the needles are left in place as long as necessary, 
usually from forty-eight to seventy-two hours. 
A direct cystoscope is then reinserted, usually 
with the patient under pentothal sodium anes- 
thesia: the lead shots are picked up with the 
cvstoscopic forceps and the radium removed. In 
women, the Foley catheter is removed and the 
radium is removed by traction on the silk threads. 

Merger and Sauer consider the factors 
which influence success or failure of external 
radiation in the treatment of carcinoma of the 
bladder. Such factors are the histologic appear- 
ance. the size and the extension of the tumor as 
well as the general condition of the patient and 
the radiosensitivity of the neoplasm. In addition, 
the technic of radiation employed and the amount 
of radiation energy delivered are of importance in 
influencing the results which may be accom- 
plished by irradiation therapy. 

Results in 160 cases in which cardnoma of 
the bladder was treated by ex-temal radiation 
from January 1938 through December 1941 are 
reported. There were 25 cases of papillary- carci- 
noma, 91 of papillary infiltrating carcinoma and 
44 of solid infiltrating carcinoma. 


\'arious technics of external radiation were 
mployed in the treatment of these carcinomas, 
f 200 kilovolts of radiation was given, tu'O, 
hree or four fields were treated with a daily in- 
rement varying from 100 to 400 r._ If super- 
•oltage radiation was employed, radiaUon was 
Jven through three or four portals with a daily 
ncrement of 100 to 300 r. 

Satisfactory results were obtained in more than 
;0 per cent of the cases of papillary and papillap' 
nfiltrating carcinoma. In 13 of these c^es the 
umor disappeared entirely after external radia- 
ion alone. In 44 cases great regression m the 
ize and number of the lesions was obtained. 
:his rendered the tumor suitable for subsequent 
ransurethral treatment. In 24 cases, regression 
,-as only temporaiy. No response trom external 
adiation was obtained in 3= cases of papillary 
arcinoma. 

Q£ tiie 44 cases of solid infiltrating carcinoma 
favorable end result was obtained in only 1 case, 
n tlie remaining 43 cases, the response to irmdi- 
tion u-as unsatisfactory. It was concluded 
lat no more tlian palliation may ^compliAwd 
V external radiation in cases oi solid infiltratm„ 


Wprsrer C. C. and Sauer, H. R-i 
ition. J. Urol. 50:ol0-o21 (Sept.) ly ->■ 
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carcinoma. This tumor is radioresistant and is 
best treated by interstitial radiation or by surgical 
procedures. 

Tremblay, Crane and Harris report a case 
of malignant osteogenic tumor of the bladder 
showing histologic, histochemical and chemical 
features of an osteogenic sarcoma. Eight other 
cases of primary malignant osteogenic tumor of 
the bladder have been reported in the literature. 
This type of tumor is believed to originate from 
remnants of the wolffian body. 


Hirsch and Gasser report a case of extra- 
mural rhabdom)'osarcoma in the tissues behind 
the trigone and prostatic urethra of the urinary 
bladder in a boy aged 5 years. The position of this 
t5'pe of tumor favors the conclusion that it usually 
occurs primarily in the prostate gland ; however, 
it may occur along the vas deferens. 

Kliour)' and Speer say that 8 cases of rhab- 
domyosarcoma of the bladder have been reported 
in the literature. They have added another case. 
The growth was situated at the trigone. The 
tumor grew slowly, surrounded the urethra, in- 
filtrated the vesical wall, prostate gland and 
verumontanum and produced obstruction of the 
urethra. This resulted in hydronephrosis, ascend- 
ing infection of the urinary tract and formation 
of a urachal fistula. The therapeutic procedures 
were as follows ; total cystectomy and abdominal 
ureterostomy followed by two stage, bilateral 
ureterosigmoidostomy. Death occurred two and 
one-half months after the ureterosigmoidostomy, 
due to ascending infection of the urinary tract. 


Stone . — Lepreau and Jenkins ■*" report a case 
of a large vesical calculus. The patient, a man 
aeed 34 years, had had considerable vesical diffi- 
Sy and had lost 23 pounds (10.4 Kg.). On 
physical examination a stony, hard, rounded 
abdominal mass was found. Roentgenologic 
examination revealed an extremely large area of 
calcification in the region of the bladder. A 
suprapubic incision was made. A large friable 
calculus was removed, with the aid of an obstetric 
forceps. The patient recovered completely. The 


S--: J. U„l. S.: 

?!^rs“s””9 tiw) 

-nj Speer, F. D.: Rhabdomyo- 

41. Khouo'. E. J- •> pjajdcr: --X Clinico-Patho- 
rcoma of the ^ P. ^ Review of the Literature, 

Tabdafion of Rhabdomyosarcoma of Pros- 
cludmg (Mav) 1944. 

tc, J. Lrol. Sl.oOa am t h.: Instru- 

42. Lepreau, F. J.> “-n4.a.HaJf-Po“'’4 Bladder 

enta! Removal of ? tod J. -Med- 229: 

ilculus, n-ith Rf 

17-938 (Dec. 16) I9t3. 


calculus weighed 2)4 pounds (1,134 Gm. 
was composed of phosphates and carbonate 

A review of the literature reveals that tht 
largest vesical calculus removed with survi 
the patient was reported by Smith. This 
Aveighed 2 pounds and 6)4 ounces (1,084 ( 
In this report no follow-up data were incl 
Randall removed a vesical calculus that we 
4 pounds (1,800 Gm,). The patient died tl 
six hours after the operation. This is the h 
vesical calculus that has been removed d 
life. 

Cystitis. — Pool and Rives discuss the ( 
ment of interstitial c)'stitis with silver nil 
A urethral catheter is inserted, and the con: 
of the bladder are evacuated. The bladder 
is irrigated with a saturated solution of 1 
acid. Then 30 to 60 cc. of a 1 : 5,000 solutic 
silver nitrate is instilled into the bladder 
permitted to remain for three or four mir 
if it does not cause intolerable irritation. A 
end of this period, the solution is permitte 
run out through the catheter, which is then a 
draAvn. The patient usually experiences i 
dysuria and A’esica! irritability for Iaa'o or t 
hours. Treatments are repeated daily unic 
seA'ere reaction occurs; in this case they an 
peated every other day. For subsequent ti 
ments the concentration of sih'er nitrate in 
solution is increased to 1 : 2,500, 1 : 1,000, 1 : 
1 : 500, 1 : 400, 1 : 200 and finally 1 : 100. I 
any time, the reaction is too severe, the 
centration is increased more sIoavI)'. The re; 
of this treatment Avere satisfactory in all but 
34 cases. 

In a year and a half, 153 cases of interst 
cystitis were observed at the Mayo Clinic. If 
of these cases the diagnosis was made 
cystoscopic examination. In 68 of the 153 ca 
the patients did not remain at the clinic 
treatment. In 74 of the remaining 85 ca 
silver nitrate was employed. In 11 of the 
cases, treatment consisted of overdistention 
the bladder while the patients were u” 
anestiiesia. 

In 9 (12 per cent) of the 74 cases the patie 
were men and in 65 (88 per cent) they " 
women. The youngest patient was 22 years 
age, and the aA'erage age Avas 51.5 years. 1 
average duration of the disease I^efore the I 
tients came to the clinic was si.x and two-ten! 
years, which indicates that it has a tcndcnc) 
become chronic. In 1 ca.se, the disease h.i<l 
present for tAventy years. In 67 of the 74 O" 
the patients had had one or more attacks K'!® 

43. Pool, T. L.. and Rives. H. F.: 

C}-sfilis: Treatment Avith SiK-cr Nitrate, J- Lm- 
520-523 tMay) 1944. 
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icycanic to the clinic; this inflicatcs that various 
pc^ of tlicrapy iiitist have hecn einjiloved. 
Analysis of a sj)ecimcn of urine ohlained in- 
ithcfcrir.ntio!i revealed pyuria in of the 74 
The jrrade of pyuria, on the I>asis of I 
' 4, uas as follows : prade I in 37 cases, pradc 2 
4 Case.*.', jp-adc 3 in 1 case and prnde 4 in 1 case, 
haclcri.al culture of the urine was positive in 
dy 1 of the 74 cases. 

Tile severity of .synijitoins. wliicli was graded 
1 Kasis of 1 to 4, was ns follows; grade 1 in 
^'Cs. grade 2 in 23 cnse.s, grade 3 in 40 cases 
’4 grade 4 in 7 cases. When the patients were 
observed at the clinic the capacity of the 
2d(Jers ranged from 50 to 600 cc. T he average 
pacity was 151.5 cc. 

Jn all of the 74 case.s, silver nitrate was ein- 
according to the technic previously 
scnbed. The average duration of treatment 
fourteen and two-tenths days. In several 
the patients were advised to liavc their 
‘■“ly physician continue this treatment after 
returned to their homes. In 66 cases, silver 
r3le was the only type of therapy employed, 
o cases, silver nitrate failed to relieve the 
itptonis and overdistention of the bladder was 
'ployed subsequently. 

The immediate results of treatment with silver 
rate were classified as follows: excellent in 
(70 per cent), good in 14 cases (19 per 
’0 and poor in S cases (11 per cent). The 
ults were considered excellent if the patient 


Pool and Rives express the opinion that in many 
ca.sfs the disease will resjrond permanently to the 
.'second or even the third course of treatment with 
silver nitrate. Forty-eight of the patients under- 
went further treatment either because they had 
l)ccn advised to do so or Irecause of a recurrence 
of symptoms. The duration of the relief of symp- 
toms varied from one to twenty-one months, and 
the average was seven and six-tenths months. 

Pool and Rives concluded that interstitial 
cystitis is a poorly understood urologic entity, 
and its presence often is not recognized. Its 
manifestations frequently are bizarre, and pa- 
tients tvlio have the disease often are classified 
as neurotic. Treatment with silver nitrate has 
bceti as satisfactory, or more satisfactory, than 
anv' other type of treatment which they have 
employed. It is economical and convenient and 
does not require the use of anesthesia. In cases 
in which the bladder is extremely irritable, it 
may he necessary to employ overdistention of the 
bladder before starting treatment with silver 
nitrate. So far as they have been able to deter- 
mine, there are no contraindications to this tj-pe 
of treatment. The treatment can be carried out 
easily by the general practitioner, and it will 
enable him to cooperate with the urologist in the 
treatment of this disease. 

Ffstuta. — Willan and Shaw ** report a case of 
uterovesical fistula. The fistula apparently 
occurred after the use of radiiun in the treatment 
of metrorrhagia. An opening occurred between 


I been relieved of pain and did not have to base of the bladder and the cerw'c^ canal, 
'■‘■urate oftener than once during the night or 
^^sr than three or four times during the day. 

31 of the 74 cases, cystoscopr' was per- 
‘^ed at the completion of treatment with silver 
''^te at the clinic. In 5 there was no change 
^ ‘^ystoscopic appearance although the symp- 
had been alleviated. In 18 the treatment 
\ ^ced great improvement, which was char- 
'-^zed by diminution of pain, decrease in the 
. ^nd size of the lesions and increase in the 
'^1 capacity. In 8 there was no cr’stoscopic 
'^nce of interstitial c)"stitis after the com- 

of one course of treatment with silver 
ate. 


.. ''0 of the 74 cases, follow-up data tvere 
' from three and five-tenths to tsventy- 

n after the patients had been dismissed 

ts ^ In 29 of the 70 cases, the pa- 
int recurrence of the previous 

, but some symptoms had recurred in 

In many of these cases, the symptoms 
severe as they had been prewously; 
symptoms were just as severe 
uotl previously but they responded 

’^r course of treatment with silver nitrate. 


In reported cases of vesicovaginal fistula, as in 
this case, a considerable time elapsed between 
the use of radium and the establishment of a 
fistula. Two operations were required before 
closure of the fistula was effected : first, a com- 
bined intravesical and intraperitoneal operation 
and, second, an intravesical operation. At the 
time of this report the patient had full control 
of urination when in bed and she had not wet the 
bed since the fistula was closed. During the day 
when sitting she also had full control of micturi- 
tion, but while she was standing or walking 
control was as yet incomplete. Treatment of 
the vesical sphincters with the faradic current 
has helped and is being continued. 

Obstruction of the I'esfcal Neck. — Hyams aiid 
Weinberg report a stud}- of lyperplastic 
change at tlie vesical neck in the female, based 
on a review of the embrv-olog}'. a study of post- 
mortem material and a clinical investigation of 

“ 44 . Will^ R. J.. and Shaw. A. F. B.: .A 
of Ufero-Vesica! Fistula, Bnt. J. Surg. 

(April) 1944. t* tj 

45 . Hxsms. J. A., and tVeinbcrfr. S. R.: Hyper- 
plastic Change at the Vesical Reck in tne Fcrr.ale. 

J. UroL 51:149-161 fFcb.) 1944. 
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tlie fanale urethra. In isolated cases, peri- 
urethral tubules and a female prostate may be 
found, but the}- are witliout clinical significance. 
The most constant pathologic finding in the 
female urethra is cj’stic degeneration. Inflam- 
mation, if present, tends to become chronic and 
is difficult to eradicate because of the presence of 
these cysts in the transitional epithelium of the 
urethra. Hyperplastic change at the vesical neck- 
in the female is relatively frequent. Its presence 
is associated with severe urinary disturbance and 
pain. Diagnosis is based on careful urethro- 
c^-stoscopic examination. 

Nesbit^** states that congenital valves of the 
prostatic uretlrra are best removed by trans- 
urethral methods. Existing instruments which 
have been special!}- designed for the removal of 
these lesions cannot be safely employed in the 
majorit}- of cases, and in many infants they 
cannot be introduced at all. Perineal urethrotomy 
allows the safe employment of instruments that 
are standard equipment of all modern urologists, 
namely, the JlcCarth}- panendoscope, the high 
frequency generator and the Bugbee electrode. 
Nesbit reports a case which emphasizes that 
perineal urethrotomy does not preclude sub- 
sequent operation. 

Urinary Retention . — Coller and Eastman 
studied the motor activity and the thermal sensa- 
tion of the bladder in 22 unselected cases before 
and after operation for carcinoma of the rectum. 

Preoperative cystometrograms indicated a great 
variation in vesical capacity and intravesical pres- 


Lyjnphafics.— Powell states that a sti 
the lymphatics of the urinary bladder in( 
that a thorough knowledge of this s}'stem 
definite clinical importance. This an: 
feature should be studied not only by the 
ogfst but by any surgeon who operates c 
lower part of the abdomen or pelvic organs 
ticularly of tlie female. 

The lymphatic network begins in the 
mucosa where the tiny ducts run directly ) 
external surface and there join large colh 
containing valves. The valved collectors ( 
mine the direction in which the lymph 1 
Retrograde and collateral circulation may 
ously be more difficult in these beaded (val 
vessels, which often form the main trunks, 
general rule, the lymph system of the ant' 
wall of the bladder is drained by collector 
each side of the midline which fuse and forn 
large beaded vessel. These run down alonj 
course of the obliterated hypogastric vessel 
each side toward the neck of the bladder 
the origin of the ureter. There they turn late 
after recei\-ing trunks from the posterior wall 
join primar}' l}Tnph nodes. 

There is relatively little anastomosis of 
lymph vessels on one side of the median lii: 
the anterior wall with those on the opposite 

There is a large network of small (unbeac 
lymph ducts completely surrounding tlie nec 
the bladder, whicli are intimately connected ' 
those of the posterior A\'aII of this organ as 
as with those of the uterine cervi.x. The 


sure in cases in which the vesical function was lectors of the posterior vesical wall, unlike tl 
nonual. A comparison of preoperative and post- of the anterior wall, usually leave the blat 
operative cystometrograms disclosed no evidence separately to course to the regional lymph no 
of injury- of nerves governing vesical function. Over tiie floor, or the posterior w-all, of 
The cause of the temporary urinary retention bladder there is abundant anastomosis of the 
which developed in 5 cases is not known ; certain lymphatic network of one side of the median i 
nossible causative factors are mentioned and with that of the opposite side. The [wstei 

methods suggested for their further elucidation, abdominal lymph nodes receive the lympha 

\iter drainage with an indwelling catheter for from the bladder and other pelvic organs, 
fortv-eit'ht hours, oral administration of 1.5 Gm. Cystometrography. — Weyrauch, Lucia : 
of sulfadiazine daily did not prevent de^-clopTnent Howard present statistical and clinical d 
of pvuria and bacteriuria. Alxlominoperineal which cast serious doubt on the value 
resection of the rectum destroys neither the cystometrography as a diagnostic test. Tiic f 
autonomic nor the somatic ner\-e supply to the lowing sources of error are discussed: (1) ' 

bladder. In view of these facts, it is probable great \-ariabiIit}- of cystometrograms for the tin 

that postoperative urinary retention after this types of bladders — normal, hypertonic a 
^ration as after some other operations, such atonic; (2) the inability to distingui.sh one gro: 
hemorrhoidectomy, is due to local trauma and from another on the basis of cither the sL 

reflex inhibition. ' of the curve or the critiaal end i>oints ; (3) I 


A . ■ ■ rnn-enital Valvular Oburectinn 

46. NesbU. on Surrica! Procedure. 

■ 47 . Coller. F. A.. 

jetentiou Fo!lo«-.ue tbe^o^bmrf 

Jcsection. Sur?er> H J 


48. Powell. T. O.: Studies in the l.ympbatir' 

the Female Urinarv Eladdcr, Surp., Gyncc. f-' 
78:005-609 fjunc) ■l9-t4. , 

49. Weyrauch. H. Jf.; I.uct<-i. E. I_. and 

The Failure of the Cv.stomctroRram as a Dtwr' 
Test. J, Urol. 51:191-209 (Feb.) 1944. 
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i'\crlnpj>iiii^ (if (In- patlioln^ic niul tlic 
nonnal curves, and (d) ilie fact tliat iininerous 
almonual coiiditinns produce identical cliantjes 
in tlie curve. 


Idaddcrs digitallj' for stones and to ascertain the 
plusical characteristics of the obstructing pros- 
tate in cases in which preoperative cvstoscopy 
cannot be performed. 4. It permits one to deal 
adequately with complicating factors such as 
vesical calculi, vesical diverticulums and vesical 

, ,,,v. tumors, 5. The small incision in the abdominal 

adder, altliougli this is tlic outstanding clinical and vesical walls minimizes the risk of postopera- 

cystomctrograjihy has been advo- live infection and herniation, decreases the inci- 
’ dence of urinary leakage around drains, enables 

patients to be out of bed on the third day after 
operation and greatly facilitates closure of supra- 
pubic wounds after withdrawal of suprapubic 
drainage tubes. 6. Prolonged suprapubic drain- 
age causes e.xtensive shrinkage and devasculari- 
zation of the prostate gland and makes it readily 
amenable, at the proper time, to electrical resec- 
tion with reduced risk of immediate and later 
postoperative hemorrhage and infection. 7. It 
offers an ideal method for through and through 
irrigation of the bladder following resection. 8. 

It greatly reduces the time of hospitalization fol- 
lowing the second stage of the operation as com- 
pared with prostatic enucleation. 

Antonio says that treatment of hypertrophy 
of the prostate gland is usually complicated by 
the presence of other degenerative diseases and 
frequently by coronarj' heart disease. The rapid 
reduction of blood pressure in the course of a 
surgical procedure provides an ideal situation for 
the already impaired coronar}- artery to be com- 
pletely occluded. The maintenance of an approxi- 
mately uniform blood pressure is, therefore, of 
utmost importance. Excellent results were ob- 
tained in 5 cases of prostatic hypertrophy with 
complicating coronary heart disease in which 
transurethral prostatic resection was performed 
with the patient under low continuous spinal 
anesthesia. The average fall of blood pressure 
was only 10 mm. of mercurj'. The operations 
were uneventful. Antonio says that the combi- 
nation of low continuous spinal anesthesia and 
transurethral prostatic resection is safe and de- 


Cvsto.scojiic examination is far more reliable 
than cy.ctomc!rograi)hy for distinguishing a neu- 
rogenic lesion from an ohstructivc lesion of the 


rated. Kyningraphic recordings of the waves 
rt ^csical contraction impart slightly more in- 
•ormation than do curves obtained with the nicr- 
rur\ manometer, but in most respects this 
''C"er nicthod is subject to the same incon- 
sistencies as the older procedure. The worth of 
3110 the need for the kymogr.a])h in the identifica- 
tion of various types of neurogenic bladder are 
noted. Conclusions reached from a statistical 
r'aluation of cystomctrograpln’ have corroborated 
3 clinical distrust of this biologic test. While 
'^crediting its value as a diagnostic aid, the 
authors recognize that it has been of aid in study- 
both the normal and the pathologic urinary 
Wadder. 

PROSTATE GLAXO 

hypertrophy . — Lazarus discusses methods 

treatment employed in certain cases of pros- 
^ ism in which the patients are poor risks. The 
Pi’ocedure advocated consists of suprapubic 
-Jstostomy performed through a small midline 
niprapubic incision, followed, after a prolonged 
^^I'lod of drainage, hy transuretliral resection. 

This two stage operation is particular!}' appHc- 
icig following groups of cases : ( 1 ) cases of 


vhich 


urinary obstruction with azotemia, in 
a. Urethral catheter or cystoscope cannot be 
roduced; (2) cases of severe azotemia asso- 
ciated with fever due to pyelonephritis ; (3) cases 

mt 


^^'ere urinary retention of long standing with- 


. Azotemia, in which the patients are poor 
cases of carcinoma of the prostate 
3 I'enal insufficiency; (5) cases of prostatism 


^•uplicated by vesical calculi, diverticulums and 
^I'lal tumors, and (6) cases in which then 
^orrhagic tendencies. 

advantages of this hvo stage procedure 


p . — ^ 11 dliSUl tVlil 0.1 

emnr ^'^d (6) cases in which there are pgndable for treatment of prostatic hypertrophy 

complicated b}’ coronar}' heart disease. 

Carcmotiia. — ■\^'ilhelmi states that the serum 
acid phosphatase level is of no value for early 
diagnosis of prostatic carcinoma and that a nor- 
mal standardized ratio must be recorded before 
the test is of definite value to the surgeon. The 
value of the urinary acid phosphatase appears to 

51. Antonio, D.. Jr.: The 0.r>erative Management 
of Hvpertroph.v of the Prostate ? 

Coronary Heart Disease, J. Drol. 50:ot4-j-4 (-cpt.) 

1943. 

52 Wilhelmi, O. }■: Carcinoma of tlie ProUatc, 
J. Urol. 50:341-343 (Sept.) 194o. 


are : 

nd opportunity to institute immediate 

. luate drainage of the bladder and at the 
ion^ fo promote rehabilitation and stabiliza- 
-ss function. 2. A suprapubic tube is 

I'eth' cause infection and sepsis than a 

rai catheter, especially when prolonged 

indicated, as it is for many patients 
P° or risks. 3. It enables one to explore 

ary J- A.: Suprapubic Cystotomy Prelimi- 

Resection in Selected Cases of 
J- Urol. 51:404-410 (.April) 1944. 
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be more accurate and more constant than that of 
the serum acid phosphatase. Orchiectomy is an 
advisable prophylactic procedure in all cases of 
early prostatic carcinoma and in cases in which 
this lesion is suspected. 


TESTES 

Polyorchism . — Handley and Crawford re- 
port a case of polyorchism in a normally devel- 
oped young man. Both testes and spermatic 
cords were normal except for a firm smooth 
mobile mass % inch (1.9 cm.) in length and 
attached to the upper pole of the right epi- 
didymis. 

An inguinoscrotal incision, 1 inch (2,5 cm.) 
long, was made and the cord pulled upward. The 
tumor was felt within the cord at the upper pole 
of the epididymis and was easily shelled out of 
areolar tissue without opening the tunica vagi- 
nalis. The tumor measured 2 by 1 cm. Its outer 
surface was smooth and white, and small venules 
were stretched across it. A narrow white hand 
divided the cut surface into a smaller upper and 
a larger lower part, both of which were pale 
yellow. Microscopic e.xamination showed a mini- 
^*ure testis. Tliere was a well formed tunica 
■ juginea but no tunica vaginalis. A body and 
an epididymis were present. The seminiferous 
tubules showed an attempt at spermatogenesis; 
in some places this had reached the spennatid 
stage. Other areas showed hypoplasia similar 
to tliat seen in incompletely descended testes. 
Interstitial cells were present in normal propor- 
tions. The tubules of the epididymis were normal. 

In 1933, Boggon found in the literature reports 
of only U cases of histologically proved poly- 
orchism. He reported another case at that time. 
It seems that a single vas usually sen-es the dou- 
ble testis, but there may be a double vas. The 
extra testis usuallj' is on the left side, and it may 
show spermatogenesis. In the case reported by 
Botrtron, operation was performed on account 
of torsion. Histologic examination did not reveal 
spermatogenesis. In 1896, Lamb collected re- 
nnets of 23 cases and found that, m addition to 
die extra testis, there also was an extra excretorj- 
aU^tus. In none of these cases was the d.ag- 

nLis proved histologically. 

rn-H<^rrfirfm.-Abraliamson -; says that the 
. ■?. nf cn-ptorchism is high among men 

to. 


R. S.. and T.: A Ca«c of 


S3. Handley, R. b.. aaa jj-sejO-SOl fJan.) 1944. 
Polyorchidism. EnL J. Technique for 


matic vessels are divided to allow the testi 
enter the scrotum. Ombredanne brought 
testis through the scrotal raphe so that 
testes were in the same compartment of 
scrotal sac. Cabot and Nesbit reviewed 
various methods of placing traction on the t< 
and used elastic traction to lengthen the s 
matic cord and retain the testis in the scrot 
Multiple stage procedures for abdominal ci 
torchism were described and used successfullj 
Cabot. Torek suggested fixation of the te 
into the thigh. This procedure has been exi 
sively used by several surgeons. Several surge 
have sutured the gubernaculum to the fascia 
the thigh. 

Abrahamson describes an operative procedi 
adapted to the surgical problems involved 
crji-ptorchism, with the added physiologic be 
fit of preserving the function of the testis. 

An inguinal incision adequate to expose b 
the internal inguinal ring and the neck of 
scrotum is made. This must be varied accord 
to the position of the testis. 

The hernial sac is isolated and liberated fr 
the structures of the spermatic cord. The gub 
naculum is isolated and left attached; the sac 
liberated and cut across near the testis. 1 
proximal portion is ligated. The distal segmi 
of the sac is incised longitudinally and ever! 
so as to envelop and protect the cord and tesi 
It is closed loosely with a running suture. T 
adhesions between the vessels and the co: 
especially those about the internal ring and to t 
peritoneum, are freed. By following the vessi 
directly upward, retroperitoneally, with bln 
and sharp dissection, and separating all a 
hesions, the vessels are liberated to allow t 
use of their greatest length. 

The scrotal sac is enlarged by manual dilat 
tion, to make a bed for the testis. An incision 
made \yi inches (3.8 cm.) long at the later 
inferior aspect of the scrotum. The gubcrnaci 
luin testis is then grasped, and the testis is pulU 
down through the scrotal incision. The distam 
lietween the adjacent thigh and testis is measure 

At a corresponding level on the adjacent tliigl 
and within reach of and close to the scrotal n 
cision, an oblique incision from above dowr 
ward and mesially, 1 inches (3.S cm.) long. ' 
made, and the fascia of the thigh is exposed k 
retracting the lateral margin of this inci.sion. 

flap, 1 inch (2.5 cm.) wide, is cut from tb' 
lateral asjiect of the c.xposed fascia and rcflectei 
medially toward the scrotum. It is important t^ 
cut and reflect this flap at such an angle that i- 
points toward the testis so that it is not twi't^ • 
at it.s base. When the fascial flap has H'cn a'. 
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jii.'tcd in Icnqt!) mul dircotii'n to tlic po'.iti(»ii of 
t 'ctcjti? nnd Kul'cninruliim. tin- poMcrior lip of 
™ -'crotnl incision is sninrcd to tlic inc<iial lip 
die incision ni the tlhnh witli interrupted 
sutures. 

. die testis c.an he hronu’ht down to within IJ5 
UKics (3.,S cm.) of the thiuh. the fasci.al flaj) is 
ccicd kick toward tiie tcsti.s and two .sntnrcs 
placed between the edue of the fascia and 
tunica nlhnuinea of the testis. The entire 
^ "ntaenhnn i.s tiicn ])Iaced on the snrf.acc of 
lu rci.cctcd fascia and attached hy two or three 
'^^rttully placed sntnrc.s. 
the 


];/. tcsti.s cannot he hron"hl down witliin 
mchc.s rd.S cm.) of the thi^h without nndne 
^^-lon and it the intervenintt distance is \y< to 
inches i a,8 cm, to 7.6 cm.), the available 
t^tnucnlnm (only) is jilaccd on the reflected 
^3ce of the fascia and sutured to it at whatever 
th"f^ iiiuet. Xo sutures arc placed between 
^ 3scia and the tunica albuginea. 

^ ^he anterior lip of the .scrotal incision is tlien 
lateral lip of the incision in the 
6i, and if right angle incisions were nccessaty 
^ clo.sed with interrupted sutures. The 

- otum now completely surrounds the anasto- 
Sis of the fascia to the gubernaculum and the 
^^oal flap, jijg wound is dusted with sulfanil- 
'ue powder and dressed with petrolatum gauze, 
^ernioplasty without transplantation of the 
IS now effected by two or three sutures, to 
obr^ conjoined tendon and the internal 
j. ‘?ue muscle to the shelving edge of Poupart’s 
^ The e.Kternal oblique muscle is closed 

^ running suture. 


second stage of this procedure is done 


The 

rn'onths later (whenever the testis lies 
ski scrotum). It consists of incising the 

fascial flap through the skin of the thigh, 
skin of the scrotum intact and sutur- 

fte wound. 

'J'h 

foil ^ ^^r-antages of these procedures are as 
s{ 2 °t"^' The spermatic cord is kept under con- 
^^usion, which increases its len^h and pre- 
is ^ ^^*^raction of the testis. No foreign material 
^'’ah^K traction, and the fascia used is always 
which it is not possible to 
'°fo cord sufficiently to bring the testis 

brid„ the fascial flap is measured to 

kin • The testis remains in the scr.o- 

i-glo’ ^°rmal position, and is allowed to de- 
stage on completion of the first 

Hen it 


'dien V ^ Sensitivity to changes in temperature 


cated, it can be instituted immediately after the 
first .stage, with the testis in its normal habitat. 

Reasons for operative inten'ention for erj-p- 
torciiism arc as follows: 1. To introduce the 
te.<tis into the scrotum. After pubert}-, this is the 
only site in which the testis will produce both 
internal and e.Kternal secretions, normal in 
amount and cliaracter. Consequent atrophy, 
sterility and lack of development of secondar}- 
sc.\- characteristics are prevented. 2. To prevent 
traumatic derangements of the testis. 3. To pre- 
vent the growth of malignant lesions of the testis, 
which occur more frequently when it is in an ab- 
normal position. 4. To effect cosmetic im- 
provement. 

Tumor . — Kleiman says that tumors of the 
testis are relatively uncommon and more than 
95 per cent of such tumors are malignant. He 
reports a case in which a man, aged 51 years, 
complained of enlargement of the scrotal con- 
tents. The contents of the left side of the scro- 
tum were three times their normal size. Roent- 
gen therapy caused the scrotal mass to shrink 
to less than half of its former size. Three weeks 
later, orchiectomy was performed. A pathologic 
diagnosis of hemangioma cavemosum was made. 

Gilbert °''' reports a case of carcinoma of an 
atrophic right testis. The atrophy was caused 
by orchitis due to bilateral mumps which had 
occurred sixteen years previousl}-. The patient 
had been sterile since that time. A review of 
approximately 5,500 cases of tumor of the testis 
reported in the literature reveals that orchitis 
due to mumps has occurred in 24 cases. In 3 
of the cases bilateral tumors developed after the 
orchitis. Brief reference is made to Schoenfeld 
and Beebe’s study concerning the size of testes 
at various ages and of the use of models for 
clinical comparison. 

The average age of the patients in the 24 
cases was 35 years and the average inten-al 
behveen the orchitis and the development of the 
tumor was approximately twelve years. There 
was a history of trauma in 4 cases. The follow- 
ing types of tumor were encountered : unicellular 
(seminoma) in 13 cases; teratoid in 9 cases, 
and miscellaneous in 2 cases. One patient 
with a unicellular tumor lived seven years after 
operation, but only 1 with teratoma sundved five 
}-ears. 

It appears from this collective survey that 
there is no direct relationship between orchitis 


‘^<^ond 


’s out of the scrotum is known). The 
■^dan ^ simple procedure and does not 

'’ger the testis. If hormonal therapy is indi- 


55. Kleiman. A. H.: Hemandoma of the TciUs. 
J. Urol. 51:545-550 (ifay) 1944. 

56. Gilbert, J. E.: Tumors d T^fs Followir:? 

Mumps Orchitfs. J. Urol. Sl:296-M f-MardO 19.-. 
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due to mumps and the development of tumor of 
the testis. 

EPIDIDYMIS 


Fihroinyoma. — Gordon-Taylor reports a case 
of fibromyoma of the epididymis of an unde- 
scended testis on the right side in a man aged 42 
3 'ears. The organ was of normal size; at its 
lower end was a firm ovoid tumor, which was 
painless and which was said to have been present 
for six months. The tumor was removed, and 
pathologic examination revealed that it was a 
fibromjmma. 

Leiomyoma constitutes the most frequent 
variety of the rare group of benign growths of 
the epididymis ; 13 cases were collected by Fried- 
man and Grayzel (1941) ; in 2 of these cases 
bilateral tumors were present. The case reported 
by Gordon-Taylor is unique, as the tumor was 
situated in the epididymis of an undescended 
testis. 

There usually is a history of gradual, painless 
increase of an intrascrotal swelling, although 
intermittent pain occasionally may have been 
noted. In some of the cases there has been an 
antecedent of gonorrheal epididymitis. 

The tumor is most frequently situated in the 

lobus major or minor; it is rarely found m the 
corpus of the epididymis. The growth is round 
or ovoid, firm to stony hard, nodular and not 
usuallv tender. An associated hydrocele is said 
to be present in 50 per cent of the cases. 

Correct diagnosis has only rarely been made 
preoperatively; the tumor often is regarded as a 
Lticular neoplasm, and orchiec omy is per- 
formed. At the time of operation, the size of the 
mnmr has varied from that of a pea to that of 
a mandarin orange. 


SCROTUM 

2-„,„^,_Nation and Potampa- report a case 

neurofibrosarcoma d^th^crot^. ^ le^pa^ 

Sich caused'him mor'e inconvenience than 

iss viiicii 

The mass was to o} 

,rd fused into n microscopic 

;L“S'o» i. a 6b,o,a,co„a 

, r ■ \ Ca'c of Fibromycira cf 


or a neurofibrosarcoma. Convalescence was i 
eventful. 

Nation and Potampa express the opinion tl 
this growth did not arise from the cord but prc 
abty originated from tissues of the scrotum 
from the periosteum. In the differential dis 
nosis of a scrotal tumor one first should det( 
mine whether the tumor is of testicular or exti 
testicular origin, since one of the former origin 
liable to be much more malignant than one 
the latter. Sarcoma is one of the most comnn 
of the extratesticular tumors ; 30 to 60 per ce 
of these tumors are of this type. The}"^ are mo 
common in the testicular tunics than in the spe 
matic cord. Scrotal tumors of extratesticuli 
origin, such as the one reported by these author 
must be dealt with as tumors of the same typ 
would be if encountered elsewhere in the bod; 


PENIS 


Tumor . — Wattenberg“ reports a case < 
primary fibrosarcoma of the glans penis, b 
evidence of metastasis was apparent. This is tl 
eighth case of primary' fibrosarcoma of the pen 
to be reported and the third case in which tl 
tumor originated in the glans penis. Amputatic 
through the middle portion of the penis wi 
performed. 

URETHRA 


Diverticulum . — Menville and Mitchell repo 
11 cases of diverticulum of the female iirethr- 
At Charity Hospital of Louisiana, in New 0: 
leans, this lesion was found predominantly in tl' 
Negro race. The lesion is acquired in the va: 
majority of cases and almost invariably becomt 
infected. The pathognomonic sign is a fluctuatm 
mass which empties on pressure. The trcatmer 
of choice is e.xcision of the sac. 

Cono;ric.— Walther,®’ in a review of 100 cast 
of urethral caruncle in females, found S instance 
of unsuspected carcinoma and 2 instances of prt 
cancerous lesions in the 47 cases in which pathc 
logic e.xamination was carried out. compara 
live consideration of the clinical aspects c 
urethral caruncle and urethral carcinoma rna ■ 
clear that little reliance can be placed on pn ' 
clinical diagnosis, because of the simdanti 


59. WattenberK. C. .V.: Primary f^‘')ro<arc^. , 

he Peni-;: Review (d the Literature and Kcpen 
rase. J. Urol. 51:543-547 (May) 1944. ^ 

60. 5renviIIe, J. G., and Mitcheli. J. D., 

iculum of the Female Urethra, J. Urol. A. 
[April) 1944. _ 

61. Walthcr. H. W. E.: Caruncle ot 

n the Female with .Sr>etia! J.ti'l Ph- 

)! HiMolocica! Examination in the Vtucr 
:o-i<. J. Urol. 50:3'0-3o5 (Slv'..) 1943. 


SCHOLL nr .u.-h'hnnir or vrolocic 


SURGERY 


l>et'vccii ilic.c o-nditin:,.. 

2 miiuiion 


'HK'C lu'vtnInmV CX- 
i> iiiijKTaiivc in rvcry in!-l.-iiu'c of pro- 
^imnWe urahml nnuu'lc in ,,uhT tfi cx.-fiKfc 
ruiioinn. ji fm[vir[aiit timt a mciliod „{ mvii- 
m be cnijiloycj which {>cniii!,s (he .-eoiriiip 
2spcnnicri 5tii(ahlc for inicrnsi-npjc Tfic 

aWfior dcscrihe.s a ((ictliod nf electroMir-kal ex- 
• iiJccis tilts en'teridn and win'cli also 

I 'ItiiVhly aii<i rc- 

‘">cs (Ilf cnnvtii conijdctclv. It results in a 
amount of 


cniaclinient on the vesical lumen bv an extrinsic 
mass and perhaps symmetric lateral displacement 
oi lioth ureters ; the utricle may or may not be 
.'■lightly enlarged, and bloody discharge may be 
encountered at its orifice; ( 4 ) fluid from the 
cpt does not contain any spermatozoa or para- 
sites and ^probably consists of only old changed 
blood; ( 5 ) the cutaneous reaction to echino- 


coccus antigen is negative. 


scar (issue. 


Mri.t.r,Ki.\.v nfcT 

O-fh— Dcming and Ilemeihe say tliat cysts 
J t e deep part of the male pelvis fall into five 
sfn^l groups : ( 1 ) the cysts arising from the 
® an body or its ducts. ( 2 ) those arising from 
^ niullerian ducts, (o) those wiiich result from 
^ obstruction of the ejaculatory ducts by cn- 
^^fgenient of the prostatic utricle, (d) those of 
^2 seminal vesicle projicr. which arc thought to 
th o* ^ diverticulum, and ( 5 ) 

of inflammatory or parasitic origin. 
.^I^PPt'idgc reports 6 cases in which massive 
’oe cysts simulated a distended bladder and 
^^I’nated deep in tlie tissues between the bladder 
die rectum. In many of these cases the cyst 
originated in the mullerian ducts. In 
dion, he reports a case in which a c\’st un- 

notedly arose from a remnant of a mullerian 
anct. 

available reports of cases of cysts of 
irg '^^^'orian ducts, several common features 
® prominent. IMost of the patients were be- 
J2en the ages of 19 and 40 years. All of the 
'"■‘ire S3’mmetric and situated in the mid- 
2- i\Iost of them were fairly large and were 
I Sole abdominally. None contained sperma- 
n, and the descriptions of the cystic fluid 
Sgested that in all cases it consisted of various 
tive^ °f degeneration of blood, t^^hen oper- 
!i ,/^2ooval was attempted, it was found that 
^ ^^10 anterior wail of the cyst 


icallv 


posterior wall of the bladder were prac- 


q °ne and the same structure, which made 
gjp 2te removal extremelv difficult and in manj' 
'^possible. 

le 2_ clinical features characteristic of C 3 ’sts of 
i2s^J^*^2rian ducts are : ( 1 ) A symmetric cystic 
‘ tb P^^P^ble rectalK' just above the prostate 
f 1^‘dh'ne; (2) the prostate gland is normal 
-Q 2ast not directly involved in the cystic 


— t-j ) urethrocvstoscop 3 ' shows only en- 

Cvsf ^"‘1 Berneike, R. R. : Mullerian 

J. Urol. 51:563-568 (Tone) 1944. 


Uct 


Histologically and pathologically there are 
other features which are characteristic of all 
cysts of the mullerian ducts. First, the epithelium 
is ctihoidnl or low columnar. Second, there is 
evidence of cystadenoma. Third, a cord of 
tumor tissue passes from the c3-st through the 
prostate gland to the region of the verumontanum 
without aFectiug the adjacent prostatic tissue. 
C3-sts of the mullerian ducts have been treated 
conservativeK’ b3- aspiration or radicall3- b3' ex- 
cision. Recent literature favors complete removal 
of the C3‘st. The most successful approach has 
been the suprapubic one, since most of the C3-sts 
extend well up along the posterior wall of the 
bladder. Infrequentl3'. the combined abdomino- 
perineal approach may be indicated. 

Deming and Berneike report a case in which a 
man aged 30 had bloody urethral discharge and 
urinar3- frequenc3-. He also had a waterv- dis- 
charge from the rectum. 

Rectal examination revealed that the prostate 
gland was normal in size, shape and consistenc3' 
but that the lateral lobes were somewhat sepa- 
rated near the upper edge. From between the 
lobes there extended upward a tense, C3'Stic 
mass, which was roughly in the midline hut per- 
haps slighth- larger on the right than on the 
left side. The upper limits of the c}-st could not 
be reached, nor could it be palpated suprapuhic- 
all3', even on bimanual examination. 

The ev'st was tapped with a lumbar puncture 
needle, introduced through the perineum, and 
about 6 cc. of watery-, chocolate-colored, odorless 
fluid was withdrawn. Eight cubic centimeters of 
a 40 per cent solution of skiodan was injected 
into tlie evst. Roentgenograms and retrograde 
P3-elograms revealed a pear-shaped retrovesical 
mass extending up to the dome of the bladder. 

It was situated roughh- in the midline, although 
it extended farther to the right. 

C 3 ’stoscopy revealed an appreriable elevation 
of tlie trigone and the base of the bladder, but 
the posterior urethra and the verumontanum 
showed only moderate vascular engorgement. 

Through a midline suprapubic indsion the 
posterior wall of the bladder n as exposed b 3 
stripping away the peritoneum. .Adherent to the 
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lower two thirds of the posterior wall of the 
bladder was a grayish blue cystic mass about 
the aggregate size of three hen’s eggs. This 
was dissected awa}’ from the bladder with con- 
siderable difficulty, and its attachment was traced 
down to the prostate gland. Attached like two 
ears to the posterolateral aspects of the cyst were 
the tAvo seminal vesicles; at the same points, 
apparent!}’' extending into the cyst, were the tvvo 
vasa deferentia. The stalk of the cyst was traced 
down to the prostatic urethra, where its attach- 
ment was divided. The cyst was removed in toto 
with most of the prostate gland, both seminal 
vesicles and the distal 3 inches (7.6 cm.) of the 
vasa deferentia. 

The pathologic report was as follows: 

The portion of the specimen representing the prostate 
is traversed bj’ a canal 7 mm. in diameter. . . . Sec- 
tions of the prostate show the usual epithelial lining 
with ducts and acini. Sections of the large cyst wall 
itself show the wall to be made up of a thick layer 
of smooth muscle and fibrous connective tissue. It is 
partialb’ lined by a flattened layer of deep blue staining 
epithelial cells. Diagnosis: Mullerian duct cyst, semi- 
nal vesicles, and portions of prostate and vasa deferentia. 


PATENT URACHUS 


According to Atcheson,®^ patent urachus may 
easily be confused with intra-abdominal con- 
ditions, such as acute appendicitis and c3’Stic 
tumors, if a historj’ of drainage from the um- 
bilicus is not obtained. 

In some cases, a patent urachus will change 
from the fistulous type to the sinus type. In the 
2 cases reported by Atcheson, it was of the 
fistulous type, as evidenced b}' a histor)' of 
urinar}' drainage in early life, but as inflamma- 
torj' changes occurred the fistula sealed off and 
a sinus resulted. 


It is almost a technical impossibility to excise 
the tract without opening the peritoneum, espe- 
cially in those cases in which inflammation has 
existed. It is suggested that the peritoneum be 
routinely opened at a point below the umbilicus 
and that the attached tract and umbilicus be 


excised in toto. 

Treatment of the infection in tlie tract before 
surgical treatment is carried out is important. 
Drainage and irrigation of the tract with some 
solution such as chloroazodin are satisfactory 
for the treatment of the infection. 

Inflammation may have changed the structures 
of the urachal area to such an extent that the 
sections will not always reveal the lumen and 
epithelial lining of the tract. 


63. Atdieson. D. W. : 
of Two Additional Cases 


P-itent Urachus with a Keport 
. J. Urol. 51:424-430 (April) 


1944. 


UROLITHIASIS 

Ezickson discusses the relationsh 
tions of the urinary tract to urolithia 
basis of a series of 134 cases in whicli 
a history of urolithiasis. The cases Wi 
into two groups : Group 1 consisted ( 
(48 per cent) in which cultures of i 
positive, and group 2 consisted of 70 
per cent) in which cultures of urine i 
tive. Urolithiasis is predominantly a 
the white race, occurring in only 4 1 
this series of cases. There was a ; 
ponderance of males, 57 per cent of 
The highest age incidence was betwe^ 
50 years, comprising 38 per cent of gr 
30 per cent of group 2. The majority ( 
(65 per cent in group 1 and 56 pt 
group 2) fell in the age group 31 to 5C 

There was a definite correlation 
urologic operations and infections of tl 
tract. Thus, in 41 cases (64 per cent) 
1, 66 operations on the urinai^’ tract 
formed, while in 16 (23 per cent) of 
20 operations on the urinary tract w 
It can be deduced from the high inc 
operations in group 1 that of the ttvo g 
more definite underlying pathologic b 
quiring surgical intervention were en 
in the cases in which cultures of ui 
positive. Whether the infection was tin 
the effect of the urolithiasis could 
determined. 

There were 3 deaths in group 1 
group 2. Of the 3 deaths in group 1, 2 
to urologic disease and 1 to cardiovas( 
ease. The 1 death in group 2 was at 
to the cardiovascular system. 

Stones were found during the study 
cent of cases in group 1 and 34 per cen 
in group 2. 

An analysis of the cultures sho\ 
Escherichia coli, Staphylococcus albus ■ 
tens vulgaris were the organisms most o 
found. In repeated cultures, these thre 
isms consistently predominated. 


CHEMOTHERAPV 


Campbell “ discusses the surgical aspect 
sulfapyridinc anuria and stresses certain I 
in the treatment of this type of anuria. 

The degree of ureteral impaction nnut 

in mind throughout the treatment of rena 

plications caused by the sulfonamide f ru„- 


Ezickson. M-. J.: The Rdaticn-Mp ri U-- 
; Infections to Urolithiasis. J. croi- 

Camiwi, J. >.r.: The A-U^c't c4 

ine Anuri.i, Rrit. J. 31:22«3.. 
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nature ot the crystalline impaction and the con- 
sequent difficnitics in catheterization varv dircctiv 
with the intcrcai that elapses from tlie time the 
gross hematuria began. 

Patients who have snlfapyridinc anuria should 
be cathetcrized early if they do not respond after 
a tew hours of routine conservative measures. 
Also oliguria, hematuria and renal colic should he 
dealt with in a similar fashion if they do not 
respond within a short period to intravenous 
administration of fluids and diuretics. 

The obstruction may l)ecomc such that ureteral 
catheterization is impossible, and a renal opera- 
tion may be necessary. Patients who cannot he 
relieved by cystoscopic methods should be treated 
by pyelostomy or nephrostomy. Operation on 
one side is adequate if the pelvic contents arc 
fluid. In this case the likelihood is that the 
ureters can be catheterized in a few days after 
relief of the anuria, owing to the ability of the 
lower portions of the ureters to disengage them- 
selves of a large amount of the crystals in a few 
days. 

Bilateral p 3 'elostomy or nephrostom}' and de- 
capsulation would be chosen only in cases of 
delayed anuria in which no secretion follows 
cnipt\-ing of the renal pelvis. 

Krtvin, Lowsley and Menning'^’’ state tliat 
Pyridium (phemdazo-a-a-diaminopyridine mono- 
bydrochloride) has proved to be a valuable 
addition to the physician’s weapons against in- 
fection of the urinary tract. In a significant 
■uumber of cases it has been effective in reducing 
oe amount of organized urinary sediment and 
especially in relieving the characteristic symp- 
fcuis of urogenital infections, such as dysuria, 
Urning, frequenej- and nocturia. Relief of srinp- 
fcuis has occurred in most instances, even when 
decrease in the amount of organized urinary 
QiiTient was obseiwed. This compound may be 
ministered in therapeutic doses, \yith complete 
mtj' throughout the course of common uro- 
Sfnital infections. 


GONORRHEA 

^ Harrison, Botsford and Ross describe their 
w-ith combined therapy with fever 
sulfonamide drugs for resistant gonorrhea 
this'^ ^ period of ten months. Up to the time 
the written, this has proved to be 

Ron effective available method of treating 
eoccic infection resistant to sulfonamide 

The Tr Lowsley, O. S., and Meaning, J. : 

U'ons At?*T T' Pj'ddium in Certain Urogenital Infec- 
67’ 1- Surg. 62:330-335 (Dec.) 1943. 

F. P.U J- K-’" Botsford, T. W.. and Ross, 

Induced H ^ Treatment of Resistant Gonorrhea with 
fbcranv r^Py^^bermia Supplemented bv Sulfonamide 
P-'- J- Lroi. 51:215-227 (Feb.) 1944. 


compounds. A description is given of selection 
of patients, technic of administration of fever 
therapy, management after treatment and tests 
for cure. Tite results have been e.xcellent, and 
84 per cent cures (representing 252 patients), 
as determined b}' the criteria employed, were 
obtained among the first 300 patients treated. 
Four hundred and twenty-six fever treatments 
were given to this group of patients, and 1 death 
occurred as a result of combined hepatic and 
renal failure. A'o other serious complications 
were encountered, although there were 10 in- 
stances of transitory hepatitis, which subsided 
completely within two weeks after treatment. 
Onh' 10 patients who received one or more 
courses of treatment were not improved. 

Culp, Magid and Kaplan state that resin of 
podophyllum is unusualh' successful in pro- 
ducing prompt and complete disappearance of 
condylomata acuminata, regardless of the size, 
number, site or duration of the lesions. It is gen- 
erally agreed that circumcision alone will not pre- 
vent occurrence or recurrence of penile lesions. 
This was supported by the findings in 4 cases. 
Resin of podophyllum may be applied locally to 
the lesions as a 25 per cent suspension in liquid 
petrolatum or as a paste composed of the pow- 
dered drug and water. Anesthesia is not required. 
Treatment is simple; convalescence usual!}' is 
painless, and the lesions disappear within two to 
three days after a single application, leaving no 
ulceration or scarring. Repeated applications of 
the drug may be necessary in a few instances. 
Only rarely will there be any time lost from full 
militar}’ dut}' or similar physical activit}-. 

The surrounding normal tissue usually is un- 
affected by the drug, but in isolated cases of 
extensive application under tight prepuces, some 
balanitis may result. Occasionally circumcision 
will be advisable because of chemical balanitis 
and secondary edema of the prepuce, but disap- 
pearance of the condylomas simplifies the surgical 
procedure. 

The dramatic results obtained in a series of 
100 cases and the simplicit}' of tlie treatment with 
resin of podoph}'llum prompted the author^ to 
recommend more widespread use of this U'pe of 
therapy, 

HYPERTENSION 

Hayes and AsWey" have periormed ci-s- 
toscopy on 55 patients with advanced hyperten- 
sion. The patients had no particular urologic 


Culp, O. S. ; -Magid, il- -L. aad KapUn. I. \\ . : 

phvllin Treatment of Condylomata .Acummata. J. 
51:655-659 (June) 19-14. ... 

Haves, B. A., and -Ashley, J. D.; Lrq.cgiraf 
,rs influencing Hypertension, J. Urol. S0:s66-s/j 
-) 1943. 
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symptoms and -were under treatment by internists 
for essential hypertension. There were 22 men 
and 33 women in the group. Careful histories 
showed a high incidence of bed wetting and of 
chills and fever during childhood. Twent 3 '-six 
of the 33 women had had a toxemia of preg- 
nanc^'- or a pehdc operation or both. On exami- 
nation 54.5 per cent of the whole group were 
found to have obstructive lesions of the lower 
part of the urinarj' tract. Approximately 60 per 


the urinarj' tract, which were commonly ascribed 
to back pressure. Other lesions found were renal 
calculi, ureteral calculi, renal cyst, polycystic 
disease, duplication of ureters and renal pelves ^ 
and ptosis of one or both kidneys. The lesions 
found were sufficient in number and importance 
to suggest a urologic examination in all cases of 
h 3 'pertension, not only for the purpose of im- 
proving the condition of the urinary tract but 
for the purpose of eliminating the cause of the 

Cl r%r> 


INDEX TO VOLUME 49 


Abdomen: See nl'o I’chh: !'< rllc'tictjm ; etc. 

early nrr.liulallon foUoAvln^ «<t:tlon of nntrrlor 
at'lonilnal wall; .inalj?!^ of 12'I personally con- 
durlctl rajc', 1 

rurtnre of Interline ran*H 1>3* nonpcnctratlnc 
irannia cf aLdomlnal wall; report of cases. 

r.2l 

Abnrtrmalltlt s and Deformities: See also under names 
of dKoa^cs. organs .and regions, as Dladder ; 
Klncers and Toe« : Knot; Kldniys; Knee ; Urtter? ; 
etc. 

conctnltal deformities. 12C 
frariurc deformlllts, HOJ 

•M'vress ; See aDo under namts f«f orpans and 
rccinns 

Derlneplirlc : See rcrincphrltls 
retroperitoneal. -lOS 
Acridents: See Trauma; etc. 

Acromioclavicular Joint: See Shoulder 
Adams, \V. K.: Cavernous hemangioma of lunt: 

(arteriovenous fistula) ; report of case with 
stjcces'ful treatment hy pneumonectomy. 51 
Adrenals, tumors, 124 
Air, Compre'si-<J : See CaD'on Disease 
Albuminuria, orthostatic. 12^ 

Alkali; alkaline and acid pho‘!phata5c levels In 
senim of dnjx after Illation of common bile duct. 
44 

Allcrpy: See Food, allergy 

Altenher.:. A. K. : Fractures about elbow In clilldren, 
213 

American Academy of Orthopaedic Surceon«. pro;;res3 
In orthopedic surjrcry for 1043; review prepared 
by Editorial Board of. 120, 194, 258, 34S. 399 
Ammonium chloride; epithellzatlon of experimental 
wounds, 327 

Amputation, clinical observations on tissue tempera- 
tures; pathologic «ind llierapetitlc cfTects, 12 
Analcesla : .Sec Anesthesia 
Anaphylaxis and .Mlcrjo’ • See Food, allerpy 
Anderson, D. G. : Penicillin In treatment of chronic 
osteomyelitis ; report of 40 cases, 245 
Anesthesia : See also Sur;rery 
experimental toumlfjuct shock with reference to 
toxic factor ; method of production ellmlnatins 
influence of jreneral anesthesia and nervous Im- 
pulses. 147 
penile, 118 

spinal analcesla for prostatectomy, 116 
subarachnoid analeesta maintained by continuous 
drop method, 241 
Anesthetics : See Anesthesia 
Aneurysm simulating malignant tumor, 206 
treatment of traumatic aneurysms and arteriovenous 
flstulas, 170 

Angioma, vascular neoplasms, 202 
Ankle: See also Foot 
conditions Involving foot and ankle, 348 
fractures of ankle and foot, 274 
sprained, 352 

Ankylosis: See Spine; etc. 

Anomalies: See Abnormalities and Deformities; and 
under names of diseases, organs and regions 
Antisepsis: See under Urinary TVact 
Anuria : See Urine, suppression 
Apparatus : See also Instruments 

subarachnoid analgesia maintained by continuous 
drop method, 241 

Apperly, F. L. : Epithellzatlon of experimental 
wounds, 327 

Armies: See Military Medicine 

Arms: See also Extremities; Forearm; Humerus; 
Padlus ; etc. 

venous pressure as Index of blood flow In upper 
extremity, 235 

Arrowood, J, G. : Subarachnoid analgesia maintained 
by continuous drop method, 241 
Arteries: See Aneurysm; Blood, pressure; Throm- 
bosis ; etc. 

Arthritis: See also Gout 
chronic, 357 

emotional disturbances in, 361 
ro(^ allergy as factor In. 361 
gold therapy of, 360 


.XrlhrltD — CoiitlntJtd 

•suppurative, of knee. 261 
surgical treatment. 361 
vitamin I) for, 360 
Arllirodcsls : Sec under Knee 
Athis .and Axis, .atlanto-ailal dblocatlon, 211 
.\trophy: See also under names of organs and re- 
gion®. as Bones, atrophy; etc. 
muscular, 191 

Atropine; drug tlicrapv for neuromuscular disorders. 
197 


Back, conditions Involving lower part of back, 399 
Backache, 400 

Bacteria: See Staphylococci : etc. 

Barber, G.; Fracture deformities, 362 
Bigger, I. A. : Treatment of traumatic aneurysms 
and arteriovenous fistulas, 170 
Bile Ducts: See also Biliary Tract 
alkaline and acid phosphatase levels in serum of 
dogs after ligation of common bile duct, 44 
Bilharzlasls ; See Schistosomiasis 
Biliary Tract: See also Bile Ducts; Liver 
Intravenous administration of dextrose In treatment 
of patients with disease of, 238 
BIssclI. G. W. : EITect of topical application of vita- 
mins and some other chemicals on healing of 


wounds. 225 
Bites : See Snakes 
Bladder: See also Urinary Tract 

abnormalities; hourglass deformity. 1‘'9 
Fistula : See Fistula 
inflammation; cystitis, 420 
inflammation; Incrusted c.vslltis. 110 
lymphatics of urinary bladder. 422 
obstruction of vesical neck, 421 
paralysis, 418 

pressure In ; cystometrography, 422 
stone, 420 

tumor, 109, 418 i. . • 

Blalock, A. : Utilization of oxygen by brain in 
traumatic shock, 167 

Blank, F. : Genetic aspects of cancer problem : pre- 
liminary report on survey of constitution as re- 
lated to cancer, 301 . , - 

Blood, alkaline and add phosphatase levels m serum 
of dogs after ligation of common bile duct. 
44 

pressure, high ; hypertension. 429 
pressure, high ; renal hypertension, 
pressure high ; surgical treatment of hypertension . 
effect of radical (lumbodorsal) splanchnlc^tomy 
on hypertensive state of 156 patients followed 

prisure : ^ve^us pressure as index of blood flow- 
in upper extremity, 235 

Blount. W. P. : Conditions Involving elbow, forearm. 

wrist and band, 258 
Bones: See also under names of bones 
aneurysm simulating malignant tumor, -Oo 
aseptic necrosis. 128 

atrophy ; Sudeck's atrophy, 2^1 ^ 

cancer; primary malignant tumor of bone, -0^ 

DeforaUies : See Abnomalitles and Defonnitte : 

Osteitis deformans; PoUomyellt^. etc. 
development In relation to formation of neoplas-*-. 

Diseases : See also Osteitis ; Osteoehondtitis : Osteo- 
myelitis; etc. , TOO 

diseases due to ,.,c . 

diseases of growing and of adult bone, l-s 

diseases phosphatase In, 131 

Dystrophy: See Bones, atrophy: Bones. 
effect of experimental fracture on bone, dent n 
and enamel; study of mandible and ind.-or i- 
rat. 23 ^ _ 

Fractures : See Fractures 
fragility; fragilitas ossium. 
growth, 12S j - , ♦ 

infections of bones and joints. 40 
malignant osteogenic sarcoma. -*h 
osteogenic sarcoma _^of vertebrae 
Paget’s disease, 205 


129 


secondary to 


431 
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Bones — Continued 

parathyroid glands, renal insufficiency and bony 
changes, 129 

Tuberculosis : See Tuberculosis 
tumors; benign neoplasms of bone, 200 
tumors, classification of, 198 

tumors; comments and queries on primary benign 
and malignant tumors of bone, 20" 
tumors; diagnosis in primary tumors of bone, 
20" 

tumors; experimental study of effect of estrogen, 
208 

tumors, giant cell, 201 

tumors ; lesions simulating neoplasms of bone, 
199 

tumors of bone and of synovial membrane, 198 
tumors ; role of chemical laboratory in diagnosis 
of neoplastic disease of bone, 20S 
tumors ; treatment, 208 

Bowden, J. X.: Rupture of intestine caused by non- 
penetrating trauma of abdominal wall; report of 
cases, 321 

Boyd. H. B. : Fractures about elbow in children, 
213 

Brain: Sec also Xervous System; etc- 

utillzation of oxygen by brain in. traumatic shock, 
1G7 

Breast, cancer; parab'sis of larynx; early sign of 
recurrence following radical mastectomy for car- 
cinoma, with report of 6 cases, 388 
plasma cell mastitis; report of 5 additional cases, 
86 

Bullet Wounds : See Wounds 

Bursa; buisitls, 131 

iliopectlneal, cystic tumor of ; report of 2 cases, 9 


Caisson Disease, disease of bone due to decompres- 
sion, 12S 

Calcification: See also Bones, growth; etc. 
calcinosis, 130 

Calcinosis: See Calcification 

Calculi: See Bladder: Kidneys; Prostate; Ureters; 
Urinary Tract ; etc. 

Callus: See under Fractures 

Cancer: See also Sarcoma; Tumors; and under 
names of organs and regions, as Bones; Breast; 
Prostate; Tibia; etc. 

genetic aspects of cancer problem ; preliminary re- 
port on survey of constitution as related to 
cancer, 302 

Capitulum: See Humerus 

Carcinoma : See Cancer 

Carpus ; See Wrist 

Carr, J- L. : Alkaline and acid phosphatase levels 
In serum of dogs after ligation of common bile 
duct, 44 

Caruncle: See Urethra 

Cary, M. K. : Epithclizatlon of experimental wounds, 
227 

Casts; See Fractures 

Cells : See Tissue 

Cerebrospinal Fluid, treatment of rhlnorrhea and 
otorrhea, 7o 

Cberalcals. effect of topical application of vitamins 
and some other chemicals on tiealfng of wounds. 


Chemotherapy : See Sulfonamides 
Chess. D.: Experimental tourniquet shock with 

reference to toxic factor; metliod of production 
eliminating influence of general anesthesia and 
nervous Impulses, 147 

Chess. S. : Experimental tourniquet shock with 

reference to toxic factor; method of production 
eliminating Influence of general ane.sthesla and 
nervous Impulses, 147 
Chest : Sec Tliorax 

Children, fractures about elbow In, 213 


Chondroma, 200 
Cliondrosarcona. 204 

Clark, R. L., Jr.: Phi^ma cell mastitis; report of y 
additional ca-es. 

Clavicle, fractures of. 2<17 

Cobh. J. P.. : Conditions Involving .spine and thorax. 


Cold clinical observations on tl«'ue iPispeTaturi-s ; 

ralhol''Sic and therapeutic effects, 1- 
Cole W II : Experimental tourniquet shock with 
refertnee to toxic factor; method of production 
eliminating lr.t!utn'*c of general ane-th^^la and 
nervous I-mr’ilse*. 147 . . ^ 

Colles Fracture : ?ec Kadlus. fractures 


Colonna, P. C. : InfeclloDS of “bones and joints, 402 
Constitution, genetic aspects .of cancer problem : 
preliminary report on survey of constitution as 
related to cancer, 301 

Contracture, Volkmann‘s ischemic paralysis, 365 
Convalescence, early ambulation following section of 
anterior abdominal wall ; analysis of 462 per- 
sonally conducted cases, 1 

Cook. E. X.: Review of urologlc surgery, 59, 109. 
337. 415 

Coxa Plana : See Osteochondritis deformans j'uvenllis 
Crew. F. A. E. : Foreword to article by F. Blank, 
301 

Cryptorchism : See Testes 
Cystitis : See Bladder, inflammation 
Cystometrography : See Bladder, pressure In 
Cysts : See under names of organs and regions, 
as Bones; Kidneys; Muller’s Duct; etc. 


Dandy, W. E.: Treatment of rhlnorrhea and otor- 
rhea, 75 

Deformities: See Abnormalities and Deformities; and 
under names of diseases, organs and regions 
Dentition : See Teeth 

Dextrose, Intravenous administration in treatment 
of patients with disease of biliary tract, 238 
Digestive System: See Intestines; Stomach; etc. 
Disks, Intervertebral : See under Spine 
Dislocations : See Atlas and Axis; Hip; Jaws; 

Patella ; Shoulders ; Spine ; etc. 

Diverticulum : See Intestines: Urethra; etc. 
Douglas, B- : Local Implantation of gelatin in 
wounds, 4" 

Duncan, G. W. : Venous pressure as Index of blooa 
flow in upper extremity. 235 
Dwarfism, renal rickets, 343 
Dyspepsia : See Stomach 
Dystrophy : See also Bones, atrophy 

muscular; drug therapy for neuromuscular dis- 
orders, 197 

Ear, treatment of rhlnorrhea and otorrhea, 75 
Eckes, W. P. : Peritoneal tap, 39 • » n»» 

Eichelberger, L. : Cavernous hemangioma of myp 
(arteriovenous fistula); report of casc^ 
successful treatment by pneumonectomy, . 
Elbow, conditions involving elbow, forearm, wris 
and hand, 258 

fractures about elbow In children, 213 
Embolism ; See Thrombosis 
Emotions, emotional disturbances in 
Enchondroma, benign neoplasms of bone, 

Endocrine Therapy: See under names of g 
and hormones 

Enuresis : See Urination, incontinence 
Epididymis, flbromyoma, 42C ,rmtnt!« 

Epithelium: eplthellzatlon of experimental 
327 

Estrogens, experimental study of of 

Extremities: See also Arms; and under u 
bones 

Amputation r See Amputation 

blood supply; peripheral vascular disease, 

crushing Injury, 130 

fractures of lower extremity, 270 

fractures of upper extremity, 267 


Face, fractures of face and Jaw, 265 

Fahey, J. J. : Fractures, 2G5 Ti*BnmotJS 

Fangs, differences In patterns of bites o: 

and of harmle.ss .snakes, 331 
Fatlguc fractures, march fractures ana s 
lures, 2S1 

Felmus. L. B. ; Fllonldal cysts, 316 
Femur: See also Hip , .-...in!? 

aseptic necrosis of head of femur folio 
atlc dl.slocatlon of hip, 104 
frarturrs of. 270 
Flbromyoma of epididymis, 426 
Fibula, fmcturis of tibia and fibula. 

Fingers and Toes: i^ec al«o FcK»t; Han 
deformities of toes, 351 . * e 

tripbaiangeal bifid thumb: 

Fistula, cavernous hemangioma of l *• 
venous fistula) ; report of ^ 

treatment by pneumonectomy, ‘A , 
treatment of rhInorrhe.i and otorrb^' » . 

treatment of traumatic aneury'ms 
vtnous fistulas, 170 
uteroveslral. 421 
riatfr^A. Sec Foot, (Siformitie* 
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y, 1‘. : Stit>.ir.'!rlinn!<l anntcc'la malntalnc*! 
I'}* r('ntfnuou< tlrr)p nutlirMl. jn 
Food flilcrcy an facJor In arthritic. HGI 
Fool: Sco nl'o AnVlr: Flnc«TR and T«i''n : etc. 
condlilonn InvoUlns fi^oi and anVlc. HJS 
dffonnlilfn, ni? 

dlnaMlltUn nf fcri In Army, T. I*? 
frarturen of anVlr antj fool. 271 
FonU’, V. S.: AlValInc anij arid rlio^pliatano Icvcln 
In •rnim of do^n aflrr llcatlon *»f con;mon Mlc 
dun, 41 

Forearm; rondltlnn’^ ln\<d\inr (U'ow. forearm, arrl't 
and hand. 2r.« 

Forticn llodu^ In nrctljra, 117 

Fox, J. r,.; l’araly5U of larynx; early of 

rc-rurrtnro follow Inc radical ma*tertomy for 
carrlnoma. ^vlih report of *'> ra^rn, n**'' 
Frariurtn. 2r.r>. See al^n llonm, fra;:llUy: Foot; 
Hand; and under natnrn of bonen and Joint?, as 
Clarlclo; Kn*o\Y; Femur: Jaw?; Fa- 

tclla ; Iladhi^; Scaphoid Hone. Cariial; Spine*; 
Tilda; Vina; etc. 

clinical studies of dedayed union and nonunion, 

nf.2 

Collea ; See Hadlu'e. fractures 
deformities. r.*',2 

cfTcei of experimental fracture on l*onc, dentin 
and cn.amed ; study of mandible and Incisor In 
rat. 23 

fatlpic fractures, march fractures and stress frac- 
tures. 2S1 

tteneral treatment of, 2?4 
licalinc of. 2«3 

operations for treatment of delayed union and 
nonunion. 3C4 

ratholodc conditions as’^oclatcd tvlth. 
supracondylar. 214 

tvar wounds and compound fractures. 277 
Tracllitas Osshim: See Rones, fragility 


Gangrene, pas. 402 
Gas Ganprene : 5oc Gangrene, pas 
Gastrointestinal Tract : See Intestines ; Stomach ; 
etc. 

Gelatin, local Implantation In wounds, 47 
Genitals : See Vrlnary Tract ; and under names 
of penltals, as Penis ; etc, 

Ghormlcy, R. K. : Conditions Involrinp knee joint, 
261 


Gill, A. B.; Concenital dislocation of hip. 2S5 
Glycopen, Intravenous administration of dextrose In 
treatment of patients with disease of biliary 
^ , tract, 23S 

Gold Therapy: See Arthritis 
Gonorrhea, iherapv, 429 
Gout, 339 

Guldottl. r. P. : Trlphalanpeal bifid thumb; report 
of G cases, 228 
Gunshot Wounds: See Wounds 

Gutierrez, IL : Review of urolopic surpery, 59, 109, 
337, 415 


Hammer Toe: See Fingers and Toes, deforiDlties 
Hand: See also Finpers and Toes 

conditions involving elbow, forearm, wrist and 
hand. 258 
fractures of, 270 

Hardt. H. G., Jr- : Wounds of chest in Pacific jungle 
warfare ; review of 32 cases, 367 
Harmon, P. : Fracture deformities, 302 
Hauser. E. D. W. : Conditions involving foot and 
ankle, 348 

Hemangioma, cavernous, of lung (arteriovenous fis- 
tula) report of case with successful treatment 
by pneumonectomy, 51 
vascular neoplasms. 202 
Hemorrhage: See also Hemostasis; etc, 
effect of massive experimental heroorThage on 
hepatic function in dogs. 100 
Hemostasis, experimental toumlQuet shock with 
reference to toxic factor ; method of production 
eliminating Influence of general anesthesia and 
nervous impulses, 147 

Henthome, J. c. : Plasma cell mastitis ; report of 5 
additional cases, 86 
Hepatic Duct: See Bile Ducts 

Hepler, A. B. : Review of urologic surgery, 59, 109, 
337. 415 

Heredity, genetic aspects of cancer problem ; pre- 
liminary report on survey of constitution as re- 
lated to cancer, 301 


lIcrmaphrodllNni. 120 
Hernia ; nujscle hernias. 131 

HInchey. J. J. : Tumors of bone and of synovial 
memtiranc, 19S 

Illnman, F. : Review of urologic surgery, 59, 109, 
337. 415 

nip: Heo also Femur; Ilium 

a«cpllr necrosis of head of femur following trau- 
malic dislocation of, 104 
congenital dislocation of, 2S5 
Holman, K.: Laboratory course In thoracic surgery; 
excrcl'cs In performance of surgical procedures 
of thorax with discussion of their clinical ap- 
plications, .373 

Ilormoms. K’^trogcnlc: ?ee Estrogens 
Howard. L. G.: Penicillin in treatment of chronic 
osteomyelitis: report of 40 cases, 245 
Hum<ru5. fractures, 267 

fracture^, comminuted, of lower end, 222 
fractures of luimetal condyles. 217 
fractures of medial cplcondyle. 210 
Hunt. G. H. : Rupture of intestine caused by non- 
pcnctralfng trauma of .abdominal wall; report of 
cases. 321 

nypertcn*»Ion : See Blood pressure. Ugh 
Hypertrophy ; See Prostate 


Ileus: See Intestines 

Ilium, cystic tumor of iliopectineal bursa ; report of 
2 cases, 9 

Incontinence: See TTrlnation 
Infantile Paralysis: See PolfonyeUtis 
Infection : See Wounds : and under names of bac- 
teria 

Injuries: Sec Trauma: and under diseases, organs 
and regions, as Knee; Semilunar Cartilages: etc. 
Instruments: See also Apparatus _ ,0^. 

physical therapv for neurnmuscuhir disorders, lyb 
Intervertebral Disks: See under Spine 
Intestines, Meckel’s diverticulum : dyspepsia Mec- 
kell from heterotopic gastric mucosa. I06 
roC-ntgen features of chronic tuberculous periton* 
Itls. 91 , , 

rupture caused by nonpenetrating trauma 01 ao- 
domlnal wall; report of cases, 321 
Ireneus. C.. Jr. : Effect of massive experimental 
hemorrhage on hepatic function in dogs, 100 
Irwin, C. E.: Infantile paralysis, 132 

Jaws, conditions involving shoulder, neck and jaw, 
209 

dislocation. 212 ^ 

effect of experimental fracture on bone, dentin and 
enamel; study of mandible and Incisor m rat, 
23 

fractures, 2l2 , 

fractures of face and jaw, ..60 

Paget’s disease in maxlUa, mandible and palate. 
212 

Jeep^olsease : See Pilonidal Sinus 
Jejunum : See Intestines 
Johnson. H. F. : Fractures. 2So 

Joints ■ See also under names of individual joints, 
as Elbow; Hip; Knee; etc. 

Contrarture ; See Contracture ^ 

Infections of bones and joints. -.U- 

oSibercuIosis’^^See Tuberculosis 
Jo^s ™: Complete rupture of supraspmatus ten- 
don ; simplified operative repa^-. P** 

Jungle Warfare; See MiUtary Medicine 

Kaufman. L. R. : Peritoneal tap 39 
Kenny Method: See Roliom^itis 
Kidneys; See also^Unnary Tract 
anomalies, 59, 337 .....r- 

Blood Supply: See Thrombosis 
crushing injury, 130 

dfSosHc value of overdistention of renal pelvis. 

Diseases: See also Pyelonephritis 
diseases; nephrosis, 6t 
function, 344 
infection. 344 

changes, 129 
renal hypertension, 6o 
resection, 62 
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Kidneys— Continued 
stone, 343 

sulfonamide drug therapy, 123 
surgical treatment of hypertension; effect of radi- 
cal (Jumbodorsai; splanchn/cectomy on hvper- 
tensire state of 156 patients followed 1 *to 5 
years, 180 
trauma. 342 
tuberculosis, 64 
tumor, 60, 340 

Kite, J. H. : Congenital deformities, 126 
Kleinberg, S. : Aseptic necrosis of Jiead of femur 
folloTving traumatic dislocation of hip, 104 
Knee ; See also Patella ; Semilunar Cartilages 
anatomy and physiologj', 261 
arthrodesis, 265 

conditions involving knee joint. 261 

embryology. 261 

flexion deformities of, 263 

gunshot injuries. 263 

knock knees, 264 

pathologic conditions of, 261 

reconstruction of crucial ligaments, 263 

roentgenographic examination. 264 

rupture of tendons. 262 

suppurative arthritis of, 264 

surgical procedures, 264 

tumors, 264 

Knock Knees: See Knee 

Kuhn, H. H. : Conditions involving louver part of 
back, 399 

Kuhns, J. G. : Conditions involving shoulder, neck 
and jaw, 209 

Kyphosis : See Spine, curvature 

Laboratory, chemical, role in diagnosis of neoplastic 
disease of bone, 20S 

course in thoracic surgery ; exercises in perform- 
ance of surgical procedures on thorax with 
discussion of their clinical applications, 373 
Lando*'s Paralysis: See Paralysis 
Lapldus, P, W. : Triphalangeal bifid thumb : report 
of 6 cases, 228 

Larynx, paralysis; early sign of recurrence follow- 
ing radical mastectomy for carcinoma, with 
report of 6 cases, 388 
Legs: See Extremities; Foot 

von Lfchtenberg, A, ; Peview of urologic surgery, 
59. 109. 337, 415 
Ligaments, Crucial: See Knee 
Triangular: See iVrIst 
Liver: See also Biliary Tract 

effect of massive experimental hemorrhage on 
hepatic function in dogs, 100 
Intravenous administration of dextrose In troal- 
ment of patients with disease of biliary tract, 
238 

'Liwss, cavernous hemangioma farterJovenoHs fis- 
tula) ; report of case with successful treatment 
by pneumonectomy, 51 

Lvmphatlc System ; lymphatics of urinary Madder. 
422 


McCort, J. J. : Roentgen features of chronic tuber- 
culous peritonitis, 91 
Mammary Gland : See Breast 
Mandible: See Jaws 
March Fractures; Sec Fractures 
Mastectomy: See under Breast 
Mastitis; under Breast 

Meckel's Diverticulum : Fee Intestines 
Medicine. Military: Fee Military Medicine 
Melorhcostosis : Fee Osteosclerosis 
Mejerdlng, H. W. : Tumors of twjne and of synorJal 
membrane, 19S 

Military Medicine, disabilities nf feet In Army. 
fatigue fractures, march fractures and stre«^ 
fractures, 231 

laboratory course In tlinraclc surgery: exercises 
In performance of surgical proce<!ures on thorax 
with discussion of their clinical applications. 
373 

tnu'cle hernias. I31 
orthostatic albuminuria, 123 
rilonldal cysts, .-Jic 

wounds of chest In Pacl.'ic jungle srarfare; 
view of 32 cases. 3c,7 
Monteggli Fractures : Fee X'lna. fracture* 
Moct'-omen*. n. r. : ('ordltlons Involving ff-«t 
anile. 

MQIIer'? Duet. ry*!. 427 
3fule. J. : Peritoneal tap. ..9 


re- 


and 


Muscles, Atrophy: See Atrophy, muscular 
Dystrophy: See Dystrophy, muscular 
muscle hernias, 131 

neuromuscular disorders exclusive of poliomye* 
litis, 194 

pain ; myalgia, 362 

physical therapy for neuromuscular disorders. JP6 
surgical procedure for neuromotor conditions, 196 
* Mussey, B. D., Jr. ; Tumors of bone and of synovial 
membrane, 198 
Myalgia : See Aluscles, pain 
Alyeloma, multiple, 206 

Narcosis: See Anesthesia 

Kathanson, M. B. : Clinical observations on tissue 
temperatures ; pathologic and therapeutic effects, 
12 

A'avicular Bone: See Scaphoid Bone, Carpal 
Xeck, conditions involving shoulder, neck and jaw, 
209 

Kecrosis; See under Bones; Femur; etc. 

Kelson, H. : Early ambulation following section of 
anterior abdominal wall; analysis of 426 per- 
sonally conducted cases, I 
Xeostigmine, drug therapy for neuromuscular dis- 
orders, 197 

Xephrectomy: See under Kidneys 
Kephrotomy: See Kidneys 
Kerves: See also Xervous System; Paraljwls 
drug therapy for neuromuscular disorders, 197 
injuries to, 194 

neuromuscular disorders exclusive of poliomyelitis, 
194 

physical tlierapi* for neuromuscular disorders, 196 
roots; radicular pain, 206 

splanchnic; surgical treatment of hypertension; ef- 
fect of radical (lumbodorsal) splanchnlccctomj’ 
on hypertensive state of 156 patients followed 
1 to 5 years, ISO 

surgical procedure for ncuromotor condition^, 190 
Nervous System: See also Brain; Nerves; etc. 
experimental tournto^J^t shock with reference to 
toxic factor; mctliod of production eliminating 
influence of general anesthesia and nervous 
impulses, 147 
Nipple; See Breast 

Nose, treatment of rhinorrhea and otorrhea, u 
Nucleus Pulposus : Fee under Spine 

OXonor, V. J. : Review of \jrologlc surgery* 59, 199, 
337, 415 

O'Donoghue. D. H. : Fractures. 203 
Odontoid Process : See Atlas and Axis 
Olecranon : Sec Ulna 

Orthopedic Surgery, progress for 3943 ; review pre- 
pared by Editorial Board of American Academy 
of Orthopaedic Surgeons, 126. 394, 238, 348, 3.<9 
Orthopedics: Sec Amputation; Fracture?; clc. 

Os Acromlaie: Sec Scapula 
CentraJe : See IVrJst 
Osteitis deformans, 129 

deformans; osteogenic sarcoma^ of verlel<rae seron- 
dary lo Paget's disease. 203 
deformans ; P.agct's disease In maxilla, mniHUi>>t' 
and palate, 212 
slaphylorocric, 409 

traumatlr. 408 ^ , 

Osteochondritis deformans juvenilis; Legg-Pertius 
disease and funelJon of thyroid gland, 128 
osteochondral fracture of patella, 263 
Osteoclastoma, 203 
Osteogenesis ; See Bones, growtii 
Imperfecta : Fee Bones, fragllHy 
Osteomyelitis. 403 

chronic, penirlllln In treatment; rci*nrl of M 
cases, 243 
therapy of. 410 

Osteopetrosis; .v>o Osteosclerosis fragiils 
Osteopoikilosis • Fee Osteosclerosis fragiils 
Osteoporosis F<e Bones, atrophy 

Osis'osclerosis fragllJs; osteopttrnsl* and ostsolHil- 
kllosts. 130 
metortu-o^tnnh, 3.70 

Otorrliea Fee Far , 

Orygs'n ntlllraflon by brain in traumitlr 
167 


Patfif/a, F : Tumor.* ff 

f’Tane. Kii 

I'jget's lijsf.isf r,f Bon»*: 
Fain r.v<tlrulsr. 296 
rrfrrml, J'JC 


Jinrl of Tr.> 

'rr O'telfl* df-forr-.: 
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I’alato. I'ncit’s In ninxllla. njan«!lM«‘ .in*! 

pal.itc, 

P.il5y; Jhoc IMr.il.’i'N 

ParalryW: Sir al*n inral>'l<: F%>llnn)>p- 

Iil|5; ttf. 

Cfrcbral i>cil<y. 10' 

Infantile; See rolInmyelllN 
I»an(lry'5. 10.' 

Volkii)3nn'5 : Sm’ f’nnirarturr 
r.iratlivrold. ren.al In'^ufTlrlt nr\ aiul !“>ny rlinn^e-', 
120 

rar?/in<. W. H.r r^ll reiiort of Ti 

additional 

Patella: See al'-n Krue 
dhlocallon of, 2»'n 
o^Irorljnndr.nl fr.iofnre of. 2^.7 
r-itcHcctomy. 2»*.*5 
yarcom.a of 20"» 

Pdr}5. frActurv^ of 'r«lrie and pehN. 

paralytic obliquity. 117* 

Penicillin, Therapy : See fl'itc-<‘»niyelitl< 

Ptnis, ani^th€5la, 11? 
tumor. 42<j 

Perinephritis, perinephric ab^sce's. r,3 
Peritoneum: peritoneal tap. 70 

Peritonitis, chronic tuKTculous. roentgen feature? 
of. 01 

Perkins, P. M. : Differences in p.attcrn? of bites of 
venomous and of harmless snakts. 731 
Perthes’ Disease: See Osteochondritis <lcformans ju- 
venilis 

Peters, It.; Intravenous administration of dextrose 
In treatment of patients ^vltli d!«e3«e of biliary 
tract. 23« 

Phalanires: See FIncers and Toes 
Phelps, \V. M. : Neuromu«ciilar disorders exrlu'<lvc 
of pollomyclltl.s. 104 

Phosphatase, alkaline and acid phospliatase levels 
In serum of doss after libation of common bile 
duct. 44 

In diseases of bone. 131 

Physical Tlierapy. experimental studies for evalu- 
ation In poliomyelitis, 140 
for neuromuscular disorders. 100 
Pilonidal Sinus : pilonidal cysts. 316 
Plls. A. R. : Tumors of bone and of synovial mem- 
brane. 108 

Plasma Cell : Sec Breast 
Pneumonectomy: See Fistula 
Polfoniyolltls and prcmancy. I3r 
and tonsillectomy. 136 

causation, transmission and epldcmlolofry. 13i. 
diainiosls. 137 

early treatment. 13S , . , 

experimental studies for evaluation of physical 
therapy In, 140 
Infantile paralysis, 132 
Kenny method of treatment. 141 
operations. 145 
paralytic scoliosis. 145 
Polyorchism : See Testes 

Pope. C. H. : Differences In patterns of bites of 
venomous and of harmless snakes, 331 
Position : See Posture 
Posture, 297 

orthostatic albuminuria. 123 
Pregnancy and poliomyelitis, 137 
Prostate, calculi, 115 
cancer. 111, 423 
hypertrophy, 113, 423 
infection, 116 
sarcoma, 113 

spinal analgesia for prostatectomy. 116 
transurethral resection. 114 
Prostatectomy: See under Prostate 
Puestow. C. B. : Effect of massive experimental 
hemorrhage on hepatic function in dogs. 100 
Pyelonephritis, 64 

Radius, fractures of neck of, 220 
fractures of proximal end of, 269 
Rammelkamp, C. H. ; Penicillin In treatment of 
chronic osteomyelitis ; report of 40 cases, 245 
Raney, R. B. : Fracture deformities, 362 
Fractures. 265 

Ravdin, I. S. : Intravenous administration of dex- 
trose in treatment of patients with disease of 
biliary tract, 238 . - 

Recruits : See also Military Medicine 

triphalangeal bifid thumb; report of 6 cases, 22S 
Refrigeration : See Cold 


J. M.: Tumor? of bone and of sj*novlaI mem- 
!>ranc, 19? 

Rcgtn, K. .M. : Fracture dt-formllles. .362 

Remington, J. H. : Tumors of bone and of synovial 
membrane, lf*8 

Renal Rickets : See Dwarfi«m 

Uhlnorrliea ; See Nose 

Rhoads. J. E. ; Inlr.ivenou'* administration of dex- 
(ro«o In treatment of patients with disease of 
biliary tract, 2.3S 

Rickets. Renal. See Div.irfism 

Rk-gei, C. : Intravenous administration of dextrose 
In treatment of patknt.s with dlsea.^e of biliary 
tract. 235 

Rotntgen Rays : S'ec under names of organs, regions 
and tli.sease.'S, as Knee : etc. 

Rogers, \V. L. : Laboratory course in thoracic sur- 
gery : exercises In performance of surgical pro- 
cedures on thorax with discussion of their 
clinical application*. .373 


SafTord. F. K.. Jr.- Clinical observations on tissue 
temperatures, pathologic and therapeutic ef- 
fects. 12 

S.ircoma. See ako Cancer: Chondrosarcoma : Tumors; 
and under names of organs and regions, as 
Prostate : etc. 
malignant osteogenic. 204 
of patella, 205 

osteogenic, of vertebrae secondary to Paget s dis- 
ease. 205 

Sarnat. B. G. : Effect of experimental fracture on 
bone, dentin and enamel; study of mandible and 
Inci«or In rat. 23 

Scaphoid Bone. Carpal, fractures of, 270 

Scapula, undescended. 2II 

Schistosomiasis : bilharziasis. 110 ^ 

Scholl. A. J. ; Review of urologic surgery, ^9, 109, 
337. 415 

Schour. I. : Effect of experimental fracture on bone, 
dentin and enamel; study of mandible and in- 
cisor in rat, 2.3 

Sclerosks. amyotrophic lateral, 194 
Scoliosis : See Spine, curvature 
Scrotum, tumor. 426 
Semilunar Cartilages. Injury of. 262 
Sex. Intergrades: See Hermaphroditism 
Shock, experimental tourniquet shock with refer- 
ence to toxic factor : method of production 
eliminating Influence^^ of general anesthesia and 
nervous Impulses, 147 ^ v * ic- 

traumatlc. utilixation of oxygen by brain in. 16» 
Shoulder : See also Havicle ; Humerus : Scapula 
conditions involving shoulder, neck and jaw, -0. 
dislocation of. 210 
other conditions about shoulder, 2 iu 
pathologic conditions of. 209 
^fbley W L. : Meckel’s diverticulum : dyspej^ia 
Meckeli from beterotopic gastric mucosa lo6 
Siegllng. J. A. : Diseases of growing and or aauii 

Sincla^irf’ J?" a. : Local implantation of gelatin in 
wounds, 47 

Sinus, Pilonidal: See Pilonidal Sinus 

Smith. A. De F. : Tuberculosis of bones and joints. 

«mlthrrick. K. H. : Surcical treatment of hmrten- 
■ Sion: effect of radical {lumtodorsal) splanch- 
n°c"ctomj- on hypertensive state of 155 patients 
followed 1 to 5 years, ISO 
Snakes, differences in patterns of bites of venomoos 
and of harmless snakes. 331 ^ 

Sodium acetate; epithelizatlon of experimental 
wounds, 327 . 

Spinal Fluid: See Cerebrospinal Fluid 
«pine • Sec also Atlas and Axis 
anatomic variations, ^7 
ankylosing spondylarthntis. 
conditions involving spine and thorax. 
curvature: paralytic scoliosis, 
curvature; scoliosis and other^ deformities. -?> 
fractures and dislocations, 
fractures of spine and pelvis, -66 

he^Ia’ted intervertebral disk. 399 

I)?t*eonen°c '^"arcoma of vertebrae secondary to 

PplanchScecfomy : 'See Xerves. splanclinic 
Spondylarthritis : See Spine 
Sprains: See Ankles 
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SproD^, I>. H., Jr.: jPiloaldal cysts, 316 
Staphylococci, osteitis, 409 
penicillin in treatment of chronic osteomyelitis ; 
report of 40 cases, 245 

Stephens, V, B.; Cystic tumor of lllopectineal 
bursa; report of 2 cases, 9 
Stomach ; Meckel's diverticulum ; dyspepsia Meckell 
from heterotopic gastric mucosa, 150 
Statler, J. f*. : Tumors of bone and of sjuorial 
membrane, 198 

Stuck, W. G. ; Fractures, 265 
Sudeck's Disease; See Dones, atrophy 
Sulfonamides; sulfapyrldlne anuria, 428 
sulfonamide drug therapy, 123 
Suprarenala : See Adrenals 

Surgery: See also Apparatus; Instruments; Wounds; 
etc. 

early ambulation following section of anterior ab- 
dominal wall; analysis of 426 personally con- 
ducted cases, 1 

Swaim, L. T, ; Chronic artliritls, 337 
Symphysis pubis; cystic tumor of iliopectlneal 
bursa ; report of 2 cases, 9 
Synovial Membrane, tumors of bone and of synovial 
membrane, 198 

Syphilis; See under names of organs and regions 
Syringomyelia, 195 

Teeth, differences In patterns of bites of venomous 
and of harmless snakes, 331 
effect of experimental fracture on bone, dentin 
and enamel; study of mandible and incisor In 
rat, 23 

extraction; local Implantation of gelatin In wounds, 
47 

Temperature: See also Cold 
cltnlcal obsen’atlons on tissue temperatures; path- 
ologic and therapeutic effects. 12 
Tendons, lesions of tendon sheath, 200 
rupture of, 202 

suprasp/natus. complete rupture; stmpUfted oper^ 
atlvc repair, 390 
Testes: See also Epididymis 
cryplorclilsm, 424 
polyorchism. 424 
tumors. 119, 425 

Thompson. C. J. : Bevlew of urologlc surgery, 59, 
109, 337. 415 

Thorax, conditions Involving spine and thorax, 287 
diagnostic signs. 289 

laboratory course In thoracic surgery; exercises 
In performance of surgical procedures on thorax 
with discussion of their clinical applications, 
373 

roentgenographlc technic, 290 

wounds of chest In Pacific jungle warfare ; review 
of 32 cases, 307 

Tbomlon. T. F., Jr. ; Cavernous hemangioma of 
lung (arteriovenous fistula) ; report of case with 
successful treatment by pneumonectomy, 51 
Thrombosis of renal vein, 344 
Ttiumb: See Fingers and Toes 
Thyroid, I-fCgg-Perthes’ disease and function of, 123 
Tibia, epidermoid carcinoma of. 207 
fractures of tibia and QVula. 272 
Tissue, cllnic.-il observations on tissue temperatures; 

pathologic and therapeutic effects. 12 
Toes: See Fingers and Toes 
Tonsillectomy and poHomyelltis, 136 
TournI<tucl : See Bemnsta^ls 

Trauma, rupture of intestine caused by nonpene- 
trating trauma of abdominal wall . report of 
cases, 32 J 

treatment of traumatic ancurjsms and arterio- 
venous fistulas. 170 
Trochanter: Sec Femur 

Tuberculosis : Fee also under names of diseases, 
organs and regions, as Kidneys; PerltonUls; 
etc. , 

of bones and Joints, 


Tumors: See also Angioma; Cancer; Chondroma; 
Enchondroma ; Hemangioma ; Myeloma ; Sar- 
coma ; and under names of organs and regions, 
as Adrenals; Bladder; Kidneys; Knee; Penis; 
Scrotum; Testes; Ureters; etc. 
giant cell, 201 
metastatic, 20G 
vascular neoplasms, 202 
Wilms; See under Kidneys 

Ulcers: See under names of organs and regions 
Ulna, fractures; Monteggla fractures, 221 
• fractures of olecranon, 222 
Urachus, patent, 428 
Ureterocele : See Ureters 
Ureters: See also Urinary Tract 
anomalies, 66. 415 
calculi, 70, 417 
obstruction, 71 
stricture, 417 
transplantation, 67 
tumor, 415 
ureterocele, 73 
Urethra, caruncle, 426 
diverticulum, 42G 
foreign body, 117 
minor lesions, 117 
occlusion, 117 

Urinary Tract: See also Kidneys; Ureters; etc, 
antisepsis, 123 
calculi; urolithiasis, 428 
ext ravasatlon, J 23 
yrologlc diagnosis, 120 

urologlc factors Influencing hypertension, 429 
Urination, Incontinence, 119 
urinary retention. 422 
Urine: See also Urination 
suppression; sulfapyrldlne anuria, 428 
Urolithiasis: See Urinary Tract, calculi 
Vrologlc surgery, review of, 59, JOQ, S37, 41S 

Veins, Pressure; See Blood pressure 
Vertebrae; See Spine 
Yerumontanum : See Urethra 
Vipers; Sec Snakes 
Vitamins, t> for arthritis, 360 
E ; drug therapy for neuromuscular disorders, 
197 

effect of topical application of vitamins and some 
other chemicals on healing of wounds, 225 
Volkraann'5 Contracture: Sec Contracture 

War: See also Military Medicine; Wounds; etc. 

wounds and compound fractures, 27T 
wounds of chest In Pacific jungle warfare; review 
of 32 cases, 3C7 

Wheat Germ Oil : See Vllamlns, E 
WJldbolz, E. : Itevlcw of urologlc surgery, 59, 109. 
337, 415 

WIlMams, R. H. ; Effect of topical application of 
vitamins and some other chemicals on healing 
of wounds, 225 

Wilms Tumor: See under Kidneys 
Woods. C. C. : Pilonidal cysts. 310 
Wounds: See also .^rf^tary .Medicine; War 

effect of topical application of vitamins and some 
other chemicals on healing of. 223 
experimental, epllhellzatlon of, 327 
gunshot Injuries of knee. 263 
local Implantation of gelatin In, 47 
war wounds and compound fractures. 27 1 
Wrist: Sec also .Scaphoid Bone. Carpal 
conditions fnvofr/ng elbow, ' forearm, wrist and 
hand, 2SS 

ZIntel K, A.: Intravenous administration of dex- 
trose In treatment of patients with disease of 
binary tract. 23 ^^ 




